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AN EXPLORATION. IN THE HADHRAMAUT AND 
JOURNEY TO THE COAST 


FREYA STARK 
Evening Meeting of the Society, 28 November 1938 


— saying anything about southern Arabia to-night I should like 
to express my deep thanks to your Society. It was your generosity, 
together with that of Viscount Wakefield, of Mr. Louis Clarke in Cambridge, 
and of the Ashmolean Museum, which alone made excavation possible in the 
Hadhramaut. And I should like to add a word of grateful thanks to all the 
British authorities in Aden and Mukalla, who assisted us in every way 

You have been told of the scientific results of this expedition, a subject on 
which I will therefore not touch, beyond reminding you that this was the 
second effort at antiquarian research in the Hadhramaut—an expedition had 
been sent from Egypt to south Arabia under Dr. Huzayyin the year before— 
and the first attempt at settled excavation there. You have heard how Miss 
Caton-Thompson laid bare a small temple to the Moon God, a house, and 
- two caves used by pre-Islamic people for their burials; how Miss Gardner 
mapped and examined the ancient irrigation system, discovered the fossilized 
remnants of palaeolithic vegetation in tufa deposits of the high ravines that 
drained into our wadi, and examined the geology of the district, investigating 
facts interesting and relevant to the early history of mankind in this region. 
This was the important work of our expedition, and has already been described 
to you. 

My only business was to ensure the peaceful development of our venture 
and to introduce, as it were, the idea of archaeology to the unaccustomed and 
rather suspicious minds of the local Arabs, who have not yet been permeated 
by Western civilization to any very damaging extent; they still think of 
themselves as masters in their own homes, and expect to be treated with an 
Arab standard of politeness. In the Hadhramaut, as elsewhere, European 
fashions begin to be adopted; the towns of the great wadi, connected by a 
motor road with the coast and by a weekly aeroplane with Aden, were very 


different places last year from what I had known even four years ago on my 
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first visit. They had become, for one thing, safe to live and move about in, 
owing to the careful and energetic policy of Aden and of Mr. Ingrams, who 
is attempting, so far successfully, to introduce the comforts of life without 
destroying the purely Arabian framework. He asked me to cooperate by 
adopting local methods and tradition wherever possible. I cannot help think- 
ing that many of the troubles between East and West would be avoided if 
this system were and had been more universally followed; it certainly had 
the happiest results in our case as far as our relations with the natives were 
concerned. By the end of a month I found myself practically a member of 
the parish council in our little town of Hureidha, which stands as a connect- 
ing link between the great Wadi Hadhramaut and its cities and the more 
primitive tribal regions of Wadi ‘Amd and the west. 

Into these regions I very much wished to travel. Our first idea had been to 
spend a month in Hureidha and then to go to what appears to be the most 
important of all the valleys of the Aden Protectorate as yet visited, the Wadi 
Beihan, in the north-west, where Mr. Stewart Perowne has discovered some 
very interesting inscriptions. It soon appeared however that it would be 
impossible to excavate among the more unruly Badawin of the west, whose 
point of view is apt to clash with that of the archaeologist. In Hureidha 
we had the more docile, and also less intelligent, peasant to work with. A 
flying visit by air would have been possible, but the single aeroplane crashed 
in December. For a time we were almost marooned, for a small local trouble 
cut off our access to the coast. Luckily there was more than enough to do in 
Hureidha, and it was indeed only illness, especially that of the excavator, 
whose presence was essential on the dig, that interfered with and shortened 
the excavations by five weeks. By the beginning of March the weather was 
getting warm, and we decided to bring the digging to an end. A lorry came to 
take away the scientific part of our expedition and all its accumulated pos- 
sessions, geologic boulders, flints, skulls, inscriptions, and pottery. Being 
released now from responsibility and having recovered from my own last 
bout of sickness, I felt I could leave the motorists to their own devices and 
make for the coast by camel. I thought to travel down the Wadi Hajr by the 
routes taken by von Wrede ! in 1843 and Van der Meulen ? in 1931. Miss 
Caton-Thompson, in the paper read to this Society on 7 November 1938 
(see pp. 18-38 below), mentions that the source of the Hadhramaut obsidian 
was unknown: von Wrede came upon a great mass of it in Wadi Hajr, and 
it would have been interesting to compare specimens of it with the finished 
tools found during excavation and so possibly ascertain their origin. 

I rode two days up the Wadi ‘Amd along a broad valley floored with a loess- 
like deposit and ridged here and there sparsely with sand-dunes. One travels 
south-west at first, and then almost south. A car took mea little way, deposited 
me in the wadi hot with noon to wait for the camels that followed, and left me. 
For the last nine weeks it seemed to me that I had done nothing but talk to 
Arabs in one continuous stream: any one who has travelled in the unanglicized 
East knows what it means. It was an almost incredible luxury to be alone. I 

' Adolf von Wrede, ‘Reise in Hadramaut,’ Brunswick, 1870. 


2 J. Van der Meulen and H. von Wissmann, ‘Hadramaut: some of its mysteries 
unveiled,’ Leiden, 1932. 
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settled in the thin shade of a samr tree (Acacia spirocarpa) and went to sleep, 
and woke after an hour or two to see a Se‘ari tribesman sitting beside me, 
watching me quietly. Every day, as one treks, this happens in the siesta of 
the afternoon: one finds a solitary landscape to rest in, nothing in sight but 
sky and earth and a little patch of shade, and wakes up with two or ten or a 
hundred eyes watching for the moment. One is what the newspapers describe 
as “a lone woman in Arabia.” 

After the southward turn of the wadi, at the Husn Ba Sinhaj, the landscape 
begins to take on the feudal medieval character which is typical of ‘Amd—a 
fortified tower with small windows for shooting on every rise. There is much 
cultivation, and ‘ib trees (Zyziphus Spina Christi) particularly grow in great 
numbers. Nowhere better than in upper ‘Amd can one see the ancient system 
of irrigation still carried on and used in modern times. Great ramparts of 
dry-built walls keep the floods of spring from eating out the palm groves; 
ancient canals are cut for miles at the bases of the slopes so as to water the 
lower-lying fields, and their streams descend from one terraced system to the 
next in shallow gradations. At the take-off of the water from the flood-stream 
one may find dams still existing and still used, recognizable by the more 
careful building of their stones as the work of earlier generations. In the high 
ravines, the Badawin told me, they often find wooden troughs that creep along 
the cliff-faces high above human reach—they brought one to show me—and 
have a theory that they were used by the ancients to keep bees: a truly Arab 
flight of fancy. I think they were probably conduits for water, which would 
only survive in their more inaccessible portions. 

I slept the first night at Zahir, on the west side of the wadi, and noticed how 
the houses here begin to be poor, with hardly any whitewash, and built almost 
entirely with small windows for defence. 

As one rides up the wadi, lines of loose stones are visible on many of the 
scree slopes that underlie the cliffs. They are always in the direction of the 
slope, but not necessarily parallel to each other, nor does it matter in which 
direction the slope may face. They often end in a circular cairn apparently 
hollow in the middle. Sometimes, on the same slope, the cairn is at the lower, 
sometimes at the higher end. Miss Gardner noticed one or two lines in the 
Wadi Hadhramaut near Seiyun, but all the way to ‘Amd, and especially in the 
neighbourhood of ‘Aneq, they are very plain. The inhabitants give no satis- 
factory explanation beyond saying that they belong to the Beni ‘Ad. 

On March 5 we left Zahir at 8.30 a.m., with a temperature of 88° in the 
shade. We kept to the west bank—through Rahm, fortified by a trench round 
its northern side; under the tower of Qudha‘a; through the good-sized town 
of Nafhiun, with great cisterns; by Qara, Sarawa, and Rihib on our right, the 
latter with a fine four-towered castle—till we passed ‘Aneq, the chief town of 
middle ‘Amd, across the wadi to our left, and came to our halting-place of 
Nu‘air at 5.45 p.m. This little town has the best gardens of the whole valley, 
watered from a gelt or perpetual pool in the cliffs an hour or so away. It has 
cisterns too, the largest measuring 30 metres by 16-6 metres. 

The people of ‘Amd are proud of their cultivation, which is far better than 
that of Hureidha. The difference I think may be accounted for by the fact 
that the whole wadi lies in the country of the Ja‘da tribe, while Hureidha is a 
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meeting-ground of Badawin until very recently at war with one another. 
I have noticed that cultivation is often better in the middle of a tribal area 
than at its edge. Its improvement could be gauged by the number of ploughs 
everywhere in use: in Hureidha one hardly ever saw one. This different 
standard is not due to any increase of fertility in the soil: indeed the water 
in ‘Amd is very deep down, 75 gamas as compared with 45 in Hureidha. (The 
gama is the distance between a man’s outstretched hands.) I think one may 
say everywhere in this country that cultivation depends on irrigation, and 
irrigation on security. 

The Wadi ‘Amd was one of the few main wadis of the Hadhramaut which 
the Resident Adviser had not yet visited, but his wife had been there the year 
before; the number of British travellers was raised to two by my coming, 
both of them women, and the total number of travellers to five. The sayyid 
who travelled with me, and who belonged to this district, did his best—much 
against my will—to make us official by misintroducing me everywhere as 
“The Beloved of Government,” and in the absence of any one more suitable 
the most difficult questions were asked me. The country is really under tribal 
rule, the chief authority resting with the head man or mugaddam of the Ja‘da, 
a fine grey-beard with six old bullet wounds scattered about him who lives 
at Hebeb Shamlan, near ‘Amd; the elders of the tribe assist him in a demo- 
cratic way, while the representative of the central Qu‘aiti Government, being 
a stranger, and a slave at that, without troops to help him, was uninfluential 
to say the least. The Council of Elders, who wished to get rid of him, asked 
me whether I would advise sending a deputation to Mr. Ingrams, or murder- 
ing him first. 

Hebeb is a small fort-village with good water brought to it in a conduit, 
and is close to ‘Amd itself, where the Governor lives. I spent two days of great 
misery here, being laid low by another bout of fever, and discovered myself 
not yet strong enough to stand up to a heavy dose of quinine. The Wadi 
Hajr has the worst reputation for malaria of all the wadis of this coast: it 
would have been very rash to go into it under the circumstances, and I also 
found that my Badawin, rather unenterprising semi-settled Badawin of 
‘Amd, were on the point of refusing to follow me; every one, they said, who 
goes into Hajr when the palm trees blossom falls ill. Indeed, every morning 
as I travelled first to the north-east and then to the south-west of it, I could 
see the clouds and mists roll up out of its unhealthy floor. 

I decided to abandon the coast route by Hajr, and at first thought to turn 
back; a car could still fetch me if I retraced my steps a day’s journey. This 
was a dreary thing to do, and as I began to feel a little better I decided to 
try the ‘Azzan route, which had the merit of being largely unexplored, and 
of keeping mostly to the high and healthy plateau of the jol, where I had a 
good chance of recovery. In fact, I got steadily better, and had no relapse 
till I reached Aden. 

In an appendix to my book on the Hadhramaut I tried to trace theoretically 
the old frankincense trade route as far as was possible from the data available. 
Owing to the meagre references of the ancient and medieval writers and to 
the little that was known of the modern geography, the traces were largely 
conjectural, and I thought on my journey this year to test one or two 
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of the conjectures that dealt with the bit of country between ‘Amd and the 
sea. 

I thought at first that a main route would be found by Wadi ‘Amd to the 
terminus at Cana, which lay somewhere in the lava outcrop that flows to sea 
between Balhaf and Ras Burum. I did verify, by the finding of Himyaritic 
letters and the ruins of an ancient causeway in Wadi Shi‘be, that the route 
by ‘Amd existed in pre-Islamic times; but I have now come to the conclusion 
that it was a subsidiary way, and that the main route probably ran to the 
west, by Wadi Meifa‘a and the great fortress of Naqb al Hajr, to Beihan and 
Shabwa by the yet untravelled Wadi Jardan. (I noticed that this name is often 
locally pronounced Gardan, which brings it very near the Gorda of Ptolemy’s 
map.) It would be necessary to investigate the bit of country between ‘Azzan 
and Beihan-Shabwa to come to a positive conclusion; I was unable to do so, 
having been particularly asked to keep away from that district owing to inter- 
national difficulties: my theory of the route must therefore remain con- 
jectural for the time being. As far as it went however all the evidence was in 
its favour. The smallness of the site at Hureidha, the poverty of objects 
found there when compared with those discovered in Beihan, and the rarity of 
prehistoric writings in upper ‘Amd all point to a small place off the main 
stream of traffic, very much as it is now. That it was a route however is con- 
clusively proved by the Himyaritic writings, rough as they are, in Wadi 
Shi‘be, which is still linked with the main route from Meifa‘a by a well-used 
track to Jardan. 

I left this ‘Amd-Hajr route at Yeb‘eth; MM. Van der Meulen and von 
Wissmann, who alone travelled along it after von Wrede, do not report 
any pre-Islamic traces; I heard of a fortified “gate,” called Mubna al Kafiri, 
between Hajr and Cana, west of their track, and von Wrede discovered 
there the ruins of Obne. His actual route is not certain, and indeed his travels 
in ‘Amd and north of ‘Amd have been doubted altogether, but he is excellent 
for Wadi Hajr. 

As one comes to Meifa‘a the geographic features at once impress one 
with the possibility that here an important trade route might have existed. 
The great wadi runs up so smoothly from the sea that the hostility of the 
Badawin alone has kept motors from following it to ‘Azzan. It is all potentially 
fertile, with water close to the surface of the soil and a perennial river at 
‘Azzan itself. It leads up to the populous districts of Yeshbum, Habban, and 
Nisab. If Jardan is indeed the Gorda of Ptolemy, we have his indirect evidence 
that this was the route to Shabwa (Sabota). And it is strengthened by the 
sudden richness of inscriptions, rough letterings, and drawings in all this 
country. Some I saw and copied, but many more I heard of and had not the 
time to visit. It is also worth noticing in passing that the tribesmen here still 
preserve the ancient name of Beni Himyar, and that the place called Wad 
in the Surat al Fajr of the Quran, and defined there as the Seat of Thamed, 
is not a genuine place-name but does still exist in Meifa‘a, whose inhabitants 
always refer to their valley as Wad instead of the usual Arabic wadt. 

All this evidence, though only circumstantial, was cumulative, and I was 
satisfied in my own mind that I had stepped on to the main route at ‘Azzan. 
I decided to follow it to the sea so as to verify the ancient harbour with the 
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advantage of coming to it, as a pre-Islamic merchant would have done, from 
an inland journey. The craters of Husn al Ghurab had already been suggested 
as the probable site, but only by people who approached it from the sea: so 
that a systematic examination of the coast seemed necessary. No pre-Islamic 
traces were seen or could be expected in the wide, shallow Meifa‘a estuary, 
drowned in shifted sands, and there is no possibility of a harbour westward 
along the flat sandy shore called by the Periplus ' the Fish Eaters’ bay. The 
first volcanic inlet at Balhaf is the most westerly point geographically possible, 
but is eliminated by the fact that it has no water. 

Riding away from it, east along the shore, examining every inlet, I found 
no water and no ruins till I reached Husn al Ghurab and the little town of Bir 
‘Ali. Here there is water. I made up my mind that no caravan in its senses 
would trail eastward from Meifa‘a across that most uncomfortable country 
for one quarter mile more than it need—the first point that offered water and 
anchorage combined would be the ancient harbour: the ruins on the crater 
of Husn al Ghurab, four great cisterns, two inscriptions, walls of fortification, 
and ruins of houses confirmed this conjecture. The final, and I think con- 
clusive, evidence is given by the Periplus, which describes the two islands 
that lie before Cana, one on either side. Riding over a promontory, I saw 
them suddenly, and Husn al Ghurab at the apex of the triangle between them, 
exactly like the account given by that old sailor. 

I had only three weeks at my disposal in a country which requires many 
months for its proper examination. This was all I was able to do on this 
journey, the account of which I will now resume in ‘Amd, where I lay ill for 
two days. 

On March 7 I was able to make an easy stage. We followed the Wadi ‘Amd 
till its gardens ended at Damhan, which lies on the western bank opposite 
a bit of pre-Islamic sadd walling on the east. Crossing a barren bit of country 
and the opening of the track to Jardan, we then entered through Wajr village 
into the village-strewn and well-cultivated Wadi Shi‘be, through Shi‘be 
itself, a little town with a library, to camp by the last inhabited oasis at Radh- 
hain. Here the waters are divided by an ancient dam, and the pre-Islamic 
script already mentioned and the remains of a causeway up the cliff show the 
early use of the route to Hajr and the sea. I listened to the barking of foxes 
through the night in the ravines, until the dawn changed it to the voices 
of birds. In the morning early we climbed by the ancient way, zigzagging 
up ‘Aqaba Khurje from the valley, whose perpendicular sides, sandstone and 
limestone, threw diagonal shadows across it. From the ledge, an endless 
monotony studded with flat-topped mounds, stretched the jol. Flints, 
roughly cut by palaeolithic man, lay strewn here in great numbers. I came 
upon them, dropped as it were in islands, on many points of my journey, and 
may add Khurje, Hajlein in Reidat ad Deyyin, and Jebel Kadur in Meifa‘a 
to the places enumerated by Miss Caton-Thompson where palaeolithic flints 
have been found. 

The jol here is different from that of central Hadhramaut, for it is scattered 
with solitary forts—husun (sing. husn)—with sometimes a village about 
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them in the shallow dips where wadis begin and such rainwater as there is 
collects insummer. They had had no good rain for two years, and the people 
were near starvation. The fort is built of small flat stones cemented with mud 
and stands like a border fortress, with battlemented towers and walls, often 
protected by an additional breastwork of thorns. They belong in this region 
to the Deyyin Badawin, or sometimes to the sayyids. The Van der Meulen 
route ran a little east of us, often in sight in the distance, through Berawere, 
Berire, and the market town of Dhula‘a, where a track from Jardan comes in: 
we kept to the west so as to visit the pre-Islamic ruin of Suwaidat. It is the 
first of its kind I have seen in the Hadhramaut, a small almost square building 
of dressed stones erected without foundations on the limestone floor of one of 
the flat-topped mounds. It is 19 feet by 18 feet and is divided by two partitions 
into three equal portions. It was roofed with stone slabs, and was possibly a 
funeral monument, for two graves had been found and looted in the slope 
of the mound below. At the other end of the mound were three cairns, with 
heaps of stones hollow in the centres. The graves were not cave-tombs like 
those of Hureidha, but single graves built with roughly dressed stones into 
the hill and closed by slabs of stone running in grooves: a Himyaritic inscrip- 
tion and a ring found in one of them showed them to be pre-Islamic, but the 
Badawin had pulled them about too much to leave them any historic value. 
It is probable however that the same mound may have more graves hidden in 
its slope, since these two, accidentally laid bare by floods, contained nothing 
of sufficient importance to warrant a location and a monumentall to themselves. 

My host at Suwaidat had visited me in Hureidha, and a welcome was 
waiting for me among all the Deyyin Badawin. The life of their forts, in the 
one big blackened room where the smoke coils through the ceiling and the 
guns hang round the walls, was very like that of isolated small castles in the 
Middle Ages. The English Peace, as they call it, had reached this jol, but its 
life still carried the appearance of war. After a day at Suwaidat we spent 
the next night in the similar fort of Madhun, less than two hours away, leaving 
on our right the five towers of Hajlein. All these forts are in the wide shallow 
catchment area which flows north-west to Wadi Sobale, which is the origin 
of Shi‘be and flows to ‘Amd. The length of our journey was impossible to 
calculate beforehand from the blank distances on the map, since it depended 
on how many steep sides of these infant wadis we had to dip into from the 
flat lips of the jol. We crossed three between Khurje and Suwaidat, passing 
only one group of forts at Zarub. After Madhun, on March to we reached 
the highest jol and the watershed to Hajr, and saw across its tableland of 
infinite monotony black jagged volcanic mountains in the far south-west. 
To these we travelled. 

The dryness of the year was shown by the fact that in none of the water- 
holes dug in the floor of the jol had any water collected, and even the ponds on 
which Suwaidat relied were nearly empty: we had to carry goatskins. Our 
four camels too were drooping with hunger, for my Badawin, belonging to the 
settled agricultural Ja‘da, were quite helpless for this severer sort of travel. 
We travelled seeing no habitation except the fort of Ra‘un on our left, the 
three forts of Minter in the wadi of that name, and the solitary tower of 
Ba Taraiq at the head of Wadi Luqna. We rested where, east of Wadi Mothab, 
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the land dips to Hajr, and discovered one of the rare mistakes in von Wiss- 
mann’s excellent map, for he joins Mothab and Khirbe, and they are really 
separate ravines. We rode on the ridge between them till we joined his route, 
at the water-hole of Nuqbat al ‘IIb, and camped there. 

Next day, with an immense bowl of eroded landscape draining to Yeb‘eth 
on our right, called Wadi Injit, we left the jol by the ‘Aqaba Medla‘, descend- 
ing to the row of fortified villages scattered in a meeting-place of wadis all 
flowing to Hajr, and constituting the oasis of Yeb‘eth. This is all Mushajir 
country, which begins roughly at the Hajr watershed north and ends with 
the fort of Kalab south-west of Yeb‘eth. 

From here, with new Badawin belonging to the ancient tribe of the Beni 
Nu‘man, whose home is in these volcanic hills, we advanced across country 
untravelled by Europeans, and climbed from Yeb‘eth in the afternoon, making 
south-west by the mound of Kalab over flat jol. Kalab is a great mound, of 
which there are many in these jols, so regularly eroded that they look less like 
the architecture of nature than of man. Beyond it our track dipped to the 
wadi, shallow and fertile, of the same name, with a small fort, a pond, and a 
camp of Mushajir in its pleasant wooded shelter. We slept here, and next 
morning, advancing on a tongue of jol between precipices, descended into 
the immense ravine of Rahbe, which gathers tributaries and rolls to Hajr. 
These wild and fantastic wadis, scattered with rock-pools, tamarisk, wild 
palms, flowering shrubs, and the tree that resembles Ficus salicifolia, contain 
one or perhaps two solitary forts in a day’s journey, when they are not unin- 
habited altogether. Rahbe has two in the whole of its length, Ghiutek and 
Jabir. 

The Badawin roam about here, pasturing goats and camels, and find in all 
this country, under overhanging shady ledges of rock, rough drawings and 
writings of their pre-Islamic forbears, smeared with red ochre on the sheltered 
surfaces. Those I visited in Wadi Rahbe, trailing down it in a detour of some 
hours through the heat of the day, were more extensive than any rock-drawings 
we had seen in the Hadhramaut proper, and showed not only houses, and 
camels with their riders, but oxen, and therefore presumably suggest tillage. 
I think they may be of some little importance as showing that the oxen of 
that time had no hump, and therefore differed from those at present known 
in southern Arabia. 

We climbed the steep side of Rahbe and camped in the twilight on its 
western jol, sheltering in a small cup of the limestone and looking out over 
another magnificent and ravaged area of flood and wind-corroded lands. 
It was so cold these nights that I was glad of my eiderdown, leather coat, and 
quilt to sleep under, and would wake with the upper two sodden with dew: 
the Badawin wrapped their cotton shawls about them and shivered by the 
fire. My sayyid was supposed to attend to their food, but was always short, 
partly owing to his ideas as to a middleman’s profit and partly because it is 
difficult to calculate rations in a land where it would have been very impolite 
not to feed any one who happened to come by when we were eating. At suit- 
able intervals I would restore harmony by offering to buy a sheep if one could 
be found ; a Badu would disappear into the desolate and lonely land, and in 
the course of some hours would reappear with the animal alive upon his 


AN EXPLORATION IN THE HADHRAMAUT AND JOURNEY TO THE COAST 9 


shoulder, surrounded by the shadows of the falling night and followed by 
some black-gowned Badu woman who walked as gracefully and as uncon- 
cernedly in this immensity of solitude and darkness as if it had been her 
drawing-room. 

On March 14 we reached the volcz 1ic hills of the watershed to Meifa‘a. 
They run in a pointed range called Jebel Aswad, of which Wa‘l is the highest 
peak, in a south-easterly direction, and begin where the flat-topped limestone 
of Jebel ‘Ali breaks down in three isolated islands called Qishe, Qadas, and 
Himar. Between these two systems of hills, white and black, we rode by the 
Dzera‘ pass. A more northerly track from Yeb‘eth comes in here after passing 
by the husn of Ganamnam in Wadi Jereb, which drains into Saiq, and thence 
to Rahbe. A still more northerly track, which touches no inhabited places 
and is suitable for lightly laden camels only, crosses the range of Jebel ‘Ali 
by the Fugha pass. We joined the Ganamnam route, and together skirted 
the ruinous south-east flanks of Himar up a hot and arid valley, with Jebel 
Merkham, the first of the Aswad peaks, hanging over our left. All this is 
barren waste country, and turns into black foothills like slag-heaps on the 
western side of the pass. But we could see a great amphitheatre of hills now 
in the distance, the high uplands of Jebel Himyar south and Kadur west of 
‘Azzan. 

A barren landscape divided us from them. We crossed two small branches 
of the Shi‘b Mu‘tarib running westward from Merkham in a chaos of steeply 
tilted volcanic strata, dark red, blackish, and green. The flora changed with 
the change of soil. In the rock-faces, full of holes, I recognized the deformed 
trunks of Adenum obesum. We descended southward for a long time down a 
ravine narrow as a corridor which turns a sharp corner to the west and becomes 
open, with a flooring of samr trees, where the Shi‘b al Aisar comes in from 
Jebel Nahr, a peak of Aswad on the left. 

There are only three wells of water on this route, and we slept by the first 
of them, called Lijlij, five hours from Dzera‘, an empty, pleasant, sandy place 
among a chaos of volcanic foothills. ‘Aroma, the next well, is one hour on over 
the low Naid pass, which is dotted with small cairns where the Badawin rest 
when they bring a corpse for burial from their houseless wilderness. Mesfala, 
the third well, is north of ‘Aroma: it requires a small detour, and there is a 
straight track to ‘Azzan which leaves it out. Both these wells have fortresses 
beside them, and are strategic centres for the Beni Nu‘man: Mesfala is in a 
wide basin where the Wadi Muhit and the track from the Fugha pass come 
in. West of it and of ‘Aroma lies one of the great sandy pockets called Raut, 
characteristic of this region; the sand, blowing up from the coast, lies caught 
between the mountain ranges, blanketing their slopes and filling the land 
with dazzling patches extremely trying to travel across. This one took us 
two and a half hours to negotiate. The wide seil or flood-bed of the Mesfala 
wadi crosses it diagonally and drains to Meifa‘a in the south-west. 

Another stream-bed from Gulgul, which flows in west of Mesfala, we 
crossed, and ploughed in the twilight over the wave-like sands, noticing again 
a change of flora: shersher, sherh, ribla, marikh, and thummam, all eaten by 
camels and all confined to this sandy soil. In the moonlight we reached 
the sandswept flying buttresses of Dhila‘, a small volcanic range, crept in 
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a defile round Dinshale, one of its peaks, and camped in a waterless, unin- 
habited bend called Hazme. Since leaving the solitary husn of Rahbe two days 
before we had seen only four buildings: ‘Aroma, Mesfala, and Tabal and Jola 
in the distance. 

Early next morning we descended round Jebel Surba‘, neighbour of 
Dinshale on the Dhila‘ range, to a stream of perennial water, to gardens of 
lucerne, millet, and palms, and to a series of extremely turbulent villages 
belonging to Ghail, between Hauta and ‘Azzan, where Wadi Salmun comes 
into our track. The feuds of Al Boreish and Badiyan had reduced them to 
desolation, and they were only beginning to recover with the truce. At 
10 a.m. we reached the fortress itself of the ‘Azzan Sultans, on an open plain, 
with a newly finished landing-ground before it. 

In all this country, and from now on, the news of rock-drawings came to 
me from every side, and from their distribution and character it looks as if 
the pre-Islamic people had been scattered very much as they are now. In the 
side wadis and mountain ranges the drawings are rough, such as a modern 
shepherd Badu might make. But they become more numerous and more 
elaborate as one reaches the great highway of Meifa‘a, where, with the fortress 
of Naqb al Hajr, they testify to a prosperity long past. The best I saw were 
in the defile called Saiq, immediately to the north of ‘Azzan. Inscriptions, 
I was told, are to be found at intervals along the track to Habban and the north. 
I had time only to follow it for a short way, and to turn aside for a day and 
night into the mountains of Kadur, where ancient ruins were reported. 

I had difficulties here with the Beni Himyar, who had never admitted a 
European to their country and were unwilling to do so now. The Sultans 
gave me four soldiers as a bodyguard, but themselves have very little power 
over their Badawin, and advised us to keep clear of the villages. The village 
however came to us; I had luckily made friends the day before with an old 
Himyarite, and he took my part, more or less single-handed, in what looked 
like a football scrum. I saw that they were at much too close quarters for guns 
or even knives to be used, and thought the best plan would be to leave them to 
it and continue on my way to the mountain, after a hand-to-hand fight with 
my own sayyid, who tried to force me to return. The Sultan’s soldiers were all 
for upholding foreign prestige, and helped to tear me from the hands of the 
sayyid ; the sounds of the battle died gradually behind us; and we were 
presently overtaken by about thirty of the Badawin, now peaceful after their 
fight. They became friendly when they had shared our lunch of dates in the 
shadow of a rock by a clear and lovely stream, full of small fish and newts, in 
which I bathed. 

Kadur is indeed a sort of paradise, a high strong place of refuge from very 
early times. It is visible like a long snout of limestone west of ‘Azzan, and 
its precipitous sides, perpendicular at most points, with iron nodules scattered 
among the sandstone boulders, take nearly two hours to climb. They are 
surrounded by the remains of a wall which, the Badawin told me, goes the 
whole way round. It is made of small stones neatly put together, but the 
gate looks older, built of rectangular blocks. Inside it a whole system of steep 
shoulders, stony flats, and ravine-valleys stretches away out of sight. In the 
shadowy pools of the limestone there is water even in summer, and trees 
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grow tall enough to be called timber; we were glad to sleep by three bon- 
fires through the cold of the night. None but the nomads go there now, but 
remains of stone-built houses line one of the ravines, there is an inscription ! 
in Himyaritic script at the foot of the cliff where the track takes off, and the 
stony surface above is strewn with palaeolithic flint tools, and here and there 
rough outlines of ibex chipped in the limestone surface. The situation 
reminds one of those early British strongholds that crown the downs, but on 
a far vaster scale both in height and extent, and so impregnable by nature that 
the work of man was scarce needed to defend it. There are said to be wolves 
in this country: a small boy asked me for medicine to guard against them, 
for they harass the shepherds and their flocks. 

The Wadi Meifa‘a is made up of four big wadis: Habban and Amagin 
from the north-west join with Salmun just below ‘Azzan; while Muhit, 
having crossed the sandy kaut from Mesfala and the region of the Fugha pass, 
comes in from the left just south of the Dhila‘ range. The Badawin of this 
region are, I have since been told, the most turbulent of all the Aden Pro- 
tectorate. They look gay and handsome, with a bunch of the plant called 
gummar stuck at the back of their head, where the hair is tied with a fillet on 
the nape of the neck; but they gather like flies round the traveller and make 
his life a burden by incessant demands for blackmail. To keep one’s temper 
is difficult, and to lose it would be fatal; Colonel Lake, who travelled up to 
‘Azzan from the coast twenty years ago, was shot at on the way, and this road 
was now abandoned for the very same reason by the local merchants, who | 
skirted the dangerous country by a four days’ journey round the Jebel Aswad | 
foothills to the east. 

The Sultans of ‘Azzan however were anxious to show me off as a tangible 
sign of British friendship to their disobedient subjects, and decided to take 
me through the bad bit of country in a strongly guarded caravan: I myself 
had no idea of following any but the main road to the sea, as it was presumably 
the ancient route of traffic. So we started at 2 p.m. on March 21, with a mist | 
of sand blowing from the sea, and rode till 5.30 down the broad sandy wadi, the 
hills of Dhila‘ on our left looking like bigger ribs of wind-heaped sand. The 
trees were samr (which I noticed here has flower, leaf, and fruit indifferently 
at the same season and in the same district), a long-flowered acacia called 
qaf, a‘tra with fluffy red seed balls, and ithl or tamarisk. The wadi was | 
broad, the sez/-bed about half a mile across; on its low banks the ruined half- 
abandoned villages caught the light; we passed under the walls and north 
gate of Naqb al Hajr and saw its great extent and flat, tower-like buttresses. 
On our left were the little forts of the Ba Rasheid and cairns on low mounds 
for shooting at them. The land with its desolate gardens had that deceitful 
peacefulness and silence typical of a land at war. Jol ‘Aqil and Raida showed 
on our left, and Mansura on our right, still populous though half in ruins. 

We counted twenty-seven camels loaded mostly with tobacco, a bodyguard 
of twelve soldiers quite undistinguishable from the potential enemy as far 
as I was concerned, and the brother, uncle, and two cousins of the Sultan. 
I was, of course, the only woman in all this concourse, and found the journey 


t This inscription, together with others collected on my journey, is now being 
deciphered by Professor J. Ryckmans, of the Oriental Institute of Louvain. 
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strenuous but delightful; the Sultan Abdulla’s uncle, under a black umbrella, 
was our rallying point. When he alighted we all settled hastily, boiled a 
slender-beaked brass kettle of tea, supped on roast lamb and snatched what 
sleep we could at Dhaheri, one of the still inhabited villages, in a camp full 
of camel ticks. Of the 350 wells of Meifa‘a over 300, the Sultan’s nephew 
told me, are fallen in and abandoned: nothing, in an arid land, can speak 
more poignantly of the misery of warfare. The R.A.F. had landed for the first 
time at ‘Azzan a few days before my coming, and the Sultans were hoping 
for what they called the English Peace: but it will take a number of years of 
strong government to restore the ruined agriculture of this great wadi, which 
should be one of the most fertile of south Arabia, for the water here is close 
below the surface of the ground. 

The second day we started under a cloudy moon at 2 a.m., rested from 
5.30 to 8, and then went on without a pause through the heat of the day, 
leaving the seil-bed now on our right. The track ran over blistering sheets 
of gravel and interminable sand-dunes where the enemy, the Al Dhiab from 
the west, might yet appear, though the worst bit had been crossed in the 
darkness. The sand increased as we went south. The life of the caravan, its 
feeding, loading, and resting are perfectly organized, with an economy of 
time and labour gained through centuries of experience; but its defence seemed 
more than casual: we had no scouts or pickets, and could have been cut in 
two as easily as an earthworm.' 

We came in sight of the sea and at noon turned our heads more to the east 
over great dunes of yellow sand. A white ridge about 10 miles inland is kaut 
blocking the northern view and the depression of Hadhina. These sandy banks 
fill the lower Meifa‘a with low white ranges on its volcanic floor. At 4.30 p.m. 
we reached hot springs and palm gardens at ‘Ain Ba Ma‘bad, the first village 
after a twelve-hour ride. We left again at 4 a.m., padding over the moonlit 
sand, and, keeping now alongside the coast, out of sight of the sea, halted 
for two hours and watered our camels at other hot springs at ‘Ain Juwairi. 
Here the north-eastern horizon opens to wild black ranges of Hajr, the track 
leads out to the seashore, and the grim craters and snouts of Balhaf stand 
out in the distance. The three towers and few huts that form the harbour 
are built on a waterless black inlet lined with sand. (The only water comes 
from a small spring at Qal‘a, 8 miles away, beside the eastern road.) We 
reached it at two in the afternoon, and watched the bales of the merchants, 
indigo, sugar, rice, and sesame, laid out at the edge of the water, as they must 
have been for uncounted ages; our camel-men hastily loaded what they found 
lying there and made off again before the sunset, while a dhow, which had 
providentially arrived the day before, was commandeered by the Sultans to 
wait until I was ready to sail. 

The volcanic range on the edge of which Balhaf is built is as grim a bit 
of country as one can imagine, pouring in waterless streams of crater-dotted 
lavas out to sea. Across them the Sultan’s nephew offered to take me to the 


' Professor Pike, who travelled by this route a little later, had an alarm, and found 
that his tribesmen behaved with remarkable steadiness and sense, sending pickets on 


to occupy the nearest water-hole, and occupying the heights that commanded the 
enemy’s approach. 
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ancient Cana, at Husn al Ghurab, a six hours’ ride away; the little town of 
Bir ‘Ali nearby would lend usa boat to make the return journey easily with the 
monsoon, and we decided to go next day. What the Sultans did not mention 
was that they happened to have a long-standing war with Bir ‘Ali: any trouble 
I might get into would, they hoped, bring down vengeance from the R.A.F. 
on their enemy. Quite innocently I was being led as a decoy into hostile 
territory. 

All went very peacefully to begin with. We rode along the coast, examining 
the headland crater of Rotl or Kaidi on the way, a site also made useless by its 
want of water: it has only a rock rain pool which had been dry for five years. 
Beyond it we found the ancient crater." The remains of a paved way climbed 
up the north face and there are two inscriptions to the east of it, great tanks so 
built as to collect rainwater from the whole surface of the crater, and ruins 
of houses and walls that run down in roughly squared blocks to the sea. 

In the lower slope, just below the pathway, an opening is cut into the hill- 
side lava, about 4 feet wide by 3 feet highand 8 or 10 feet deep. It was not lined 
with masonry or decorated in any way, but ran horizontally into the hillside. 
We spent the afternoon there and sent to Bir ‘Ali for a boat only as dusk was 
falling. Our messenger seemed to be received with a sort of commotion in 
the little town across the bay. Presently two envoys were brought up to where 
I was resting, and after the usual ceremonial explained that the town had 
with difficulty been persuaded by its Elders to refrain from shooting. I was 
rather stupid with fatigue, and thought that they meant a friendly reception 
with rifles let off as feux de joie. I was very sorry to disappoint them this 
time, I said, but would come another day when I had more leisure. 

A blank look on the envoys’ faces and the delighted expression of the 
Sultan’s nephew showed me that there was some misunderstanding: I did 
not however give myself away, and the envoys departed deeply, if mistakenly, 
impressed by the equanimity of the female European. A boat would not be 
lent us: we were to ride back in the night through those dreary volcanoes; 
but they sent us two skins of water, of which we had run out, and some sweet- 
meats, and told us that they would come and fight if we did not move instantly. 


1 It was first reported by Lieutenants Wellsted and Cruttenden from H.M.S. Palinurus 
in 1837; then by Graf Landberg (‘Die Sudarabische Expedition,’ Munich, 1899, and 
Arabica, 1V, V); and later visited by Colonel Lake and a few other people. Graf Land- 
berg gives a full description of it and finds the name of Cana on the lesser of the two 
inscriptions, which he copied, a fact I did not know at the time. The ancient pre-Islamic 
name of the crater itself was Mawiyet (M. Mordtmann, Z.D.M.G., vol. 39, p. 233); 
the name of Cana would be that of the town and harbour below. It is as a matter of 
fact quite common now for one bit of coast to have two names, “‘one from the sea and 
one for the land” as a local Arab told me. 

Landberg considers the more easterly site of Mijdaha as a probable one for Cana, 
but I myself prefer Husn al Ghurab because of the smaller distance from Meifa‘a; 
because the position of the islands more closely corresponds to the Periplus descrip- 
tion; and because the fortified crater shows this to have been the most strongly 
fortified position along this bit of coast—and Cana was, we must remember, a store- 
house of the precious frankincense. 

Captain Miles, who visited the crater on 7 July 1870, describes the geology: “‘the 
formation of this hill is curious and consists of a great variety of rocks : sandstone, lime- 
stone, basalt, traps, and clayslate ; the volcanic rock is more on the west side and the 
sandstone on the east ; the lower part is basalt” (Journal R.G.S. 41 (1871) 211). 
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There were only six of them altogether, but the prospect of taking on the 
enemy town did not seem to bother the Badawin. All they did was to clean 
and load their rifles in case of being waylaid at a vulnerable point of the road 
in the darkness, and we moved off, a rather sad little procession in that immense 
landscape. My sayyid here parted from me, in tears; his holiness allowed 
him to enter the enemy town. Five men lined up and danced a dance of 
defiance, shooting off their pieces, as we passed the walls at a little distance; 
while the sixth led my camel, frightened by the flashes. No one attacked 
us, but even the men, and I far more so, were completely exhausted when, after 
eight hours’ riding over black cinders, we reached Balhaf again at 2 a.m. 


DISCUSSION 


Before the paper the CHAIRMAN (Admiral Sir W1LL1AM GooDENOUGH) said: 
Things change in Arabia as elsewhere. The motor car may be seen on her 
roads and sometimes in her deserts, the aeroplane may be seen in her skies, 
but in the main mankind remains much the same. The Sultan and the rich man 
still live in those great houses, six storeys high, built of mud brick, and from 
there carry out business with some astuteness. The peasant still drives his 
flocks from place to place in search of pasture and tills the scanty soil with 
primitive hoe and plough for sustenance. 

Of those things we are to hear to-night from a valued friend. Freya Stark— 
I speak of her without conventional prefix—has travelled much in Eastern lands 
and has observed and, what is much more important, has comprehended. The 
Southern Gates of Arabia are open to her, and through them she has shown us 
only to-day in picture and in charming writing what she has ‘“‘Seen in the 
Hadhramaut.”’ We are even more privileged, for to-night we are to hear of 
those things from her own lips in a lecture which I now invite her to deliver. 


Miss Freya Stark then gave the paper printed above, and a discussion 
followed. 

Mr. STEWART PEROWNE: The Geographical Club have put me under a double 
debt to-night. First, they have entertained me royally, and secondly, they have 
given me the opportunity of hearing a lecture by Miss Freya Stark. All who 
have listened to her lively, entertaining, and humorous narrative must have 
been moved with admiration for Miss Stark and have felt proud that they are 
of the same race as she. 

It has been my privilege not merely to listen to her record but to be in a position 
to bear witness that it is true. I have had the honour of serving with the Govern- 
ment of Aden as a political officer. I have seen Miss Stark on the job, and I have 
heard what those among whom she and I lived thought of her. I assure you that 
it halved the burden of one’s task to be able to say, when criticized as a minion 
of the British Government, “‘But there is Miss Stark.” 

I approach her doings from the point of view of the ordinary administrative 
officer, but I hope that in this august assembly I shall not appear unconscious 
of the benefits which Miss Stark has conferred upon science. I cannot claim to 
be a geographer or scientist, but in the course of my official wanderings I have 
found myself from time to time amid surroundings which suggested to me that 
I was on a soil which had seen the domination of another and an earlier empire. 
Miss Stark mentioned the town of Beihan. Six months ago I found myself in 
that town and took the opportunity of securing photographs of what I took to 
be an ancient site. I do not know very much about antiquity or what constitutes 
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an important site, but I felt that if in my daily travels I wandered across ancient 
masonry and that if in the drifting sands which I knew to be not far from the 
route over which had passed the “‘precious ointments” of Arabia Felix I came 
across fragments of alabaster, then in that locality and that context I felt I might 
be in the presence of something about which I had learned in my youngest days. 
When the Badawin brought me a beautiful box made of the same alabaster and 
obviously designed to contain that very same ointment, I felt that here was 
something about which scientists might be interested to know. I believe that 
in the Protectorate of Aden there are secrets which should be and, I am sure, 
will be deciphered by British scientists and which will yield information of 
great value to the anthropologist, the archaeologist, and the historian. If so, it 
will be largely due to the pioneer efforts of Miss Stark. 

In closing, may I say that next to Miss Stark must come the Royal Air Force. 
Without them it would be impossible for us to visit and to control these remote 
strongholds: they represent most truly and efficiently imperium et libertas. 
Southern Arabia and the frankincense trade route were linked in antiquity with 
Nineveh and with Tyre. Now those civilizations which once flourished amid 
the sands are “‘one with Nineveh and Tyre.”’ But I am sometimes tempted to 
wonder whether it was not to the Royal Air Force that Ezekiel was prophetically 
referring when he said: “The suburbs shall shake at the sound of the cry of thy 
pilots.” 

The centenary of Aden will fall in a little more than a month’s time. I hope 
that it may stir anew in the citizens of that country, which is now responsible for 
the destinies of regions bordering on the lands once famous as Sheba and Arabia 
Felix, a lively interest in their modern inhabitants, for it is not only to the sands 
but also to the souls of men that we should direct the resources of the twentieth 
century. Miss Stark has told you of the past, but I assure you that it is the 
present which is grateful to Miss Stark. 

The CHAIRMAN: You have heard, and many of you know without being told, 
that Lord Wakefield has been a great benefactor to Miss Stark’s expedition and 
also to other expeditions. He is a Fellow of the Society and is with us this 
evening. I will ask him to say a word or two on how he regards these endeavours. 

Lord WAKEFIELD: At this late hour my words will be in tabloid form. I do not 
know that I have listened to a lecture that has gripped my heart and imagination 
more than that to which we have listened to-night. We are tremendous admirers 
of Miss Stark, and I would like to congratulate her not only upon her courage 
but upon what she has provided for us this evening. 

In these days it is refreshing to find that in southern Arabia politeness pays 
and good will begets good will. Diplomacy of a high order expressed itself in 
Miss Stark’s account of her journey. I feel that quite apart from the geographical 
significance of her travels Miss Stark has rendered a great service to the cause 
of civilization by her work amongst the inhabitants of southern Arabia. I see 
Lord Plender here, and that reminds me of balance-sheets. In the balance-sheet 
presented to-night you have much upon the asset side which will account for 
righteousness. Miss Stark will have left behind her in southern Arabia senti- 
ments of good will towards her countrymen for which we ourselves may have 
reason to be deeply grateful. 

The CHAIRMAN: Quite apart from those who can travel in Eastern places and 
go far, there are those who derive immense enjoyment and encouragement from 
reading and by being friends with those who do travel. I ask Lady Leconfield, 
a friend of Miss Stark and one who takes a great interest in the Society, if she 
will say a few words. 

Lady LEconrFIELD: I find it almost impossible to express the tremors I feel on 
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coming on to this platform for the first time in my life in a place where I have 
spent so many happy hours. Lowther Lodge means to me, first and foremost, 
the Lowther Lodge of the Lowthers, where we used to come to garden parties 
on the site of the hall in which we now meet. In after years, during the War, I 
found myself again spending happy hours in this place under the direction of 
Dr. Dickson, of the Admiralty Intelligence Department. My work culminated 
then in what was, I am afraid, a somewhat feeble attempt to help in indexing 
the two-volume Blue Handbook upon Arabia: I did not know one word of 
Arabic, and I can assure you that the problem of alphabetizing and card-indexing 
it called for far more intelligence than I had to put to it. And now I have the 
right to enter by the front door of Lowther Lodge by reason of being a co-Fellow 
with all of you here. 

To-night however I am speaking only to those Fellows who will, I think, with 
me, class themselves as the armchair travellers of the world. I know there are 
many in this hall who for various reasons, be it lack of money, lack of opportunity, 
lack of time, or, more probably still, lack of health, have only been able to do 
their journeys in armchairs, who propel themselves mentally down the path 
where perhaps they were first placed in their youth, which started with ‘Eothen,’ 
continued with Curzon’s ‘Alps and sanctuaries,’ with Huc and Gabet, followed 
by Sir Clements Markham, or Doughty’s ‘Arabia,’ and all other such books in 
which our minds have found such happiness. Miss Stark has told us that she 
has, in southern Arabia, been dubbed ‘‘The Beloved of Government.”’ Miss 
Stark, unlike myself, need have felt no tremors to-night, because for a long time 
she has unquestionably, as you all know, been the ‘‘Beloved” of armchair 
travellers; of those who appreciate the exquisite way in which she has recorded 
her experiences and revealed to us some of her reflections thereupon; of those 
who appreciate the unbelievable liberties which Miss Stark takes with her 
camera, the results of which you have seen for yourselves upon the screen 
to-night. 

The CHAIRMAN: We are accustomed in this hall to hear from men and women 
of what they have seen of places with a civilization different from our own: the 
impression that has been made on them, and what impression they have left 
among those among whom they have travelled; what they have gained in the 
broadest and widest sense, and what they have learned. I can imagine that 
there may have been passing through the minds of each one of you some par- 
ticular instance such as I have referred to. Each instance adds to the immense 
amount of knowledge which we in this Society collect and distribute and in 
which every Fellow can take legitimate pride by his or her Fellowship of this 
Society. 

Those whom I have referred to are and were a noble band, and to that band 
has been added in no uncertain way in recent years our lecturer this evening, 
Miss Stark. I have been asked, more than once, how it is that in countries 
in which woman is not as a rule regarded as a great factor in public affairs 
Miss Stark wields such an immense amount of power and is welcome wherever 
she goes. It is, I think, that added to an unsurpassed and quite unconscious 
courage, she only asks for one thing from those among whom she travels, and 
that is for their affection. Be it Lur, ‘Iraqi, or Hadrami, that is all she asks for. 
I doubt if she would subscribe to the proverb well known among the last named. 
She may perhaps tell it to you; I will not. It is an honour to us that we should 
be addressed by one who possesses so clear a mind and so warm a heart. With 
these two qualities she has gained a knowledge of the countries which she has 
put into most delightful book form, very much to our advantage, and you may 
be quite sure that she has left an impression which, as Lord Wakefield has said, 
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is of the greatest use to our country and to those who may go on quests similar 
to her own. 

Miss Stark has stirred our imagination, and we look forward to reading, 
when her book comes out, of the things of which she has spoken to-night, at 
greater length and with far greater freedom. 

You have heard a good deal about the past. Mr. Perowne has spoken of the 
present. I would say two things as to the future. Mr. Ingrams hopes in the near 
future to have some sort of water survey made of southern Arabia. You have 
heard from Miss Stark of the difficulties, and have gathered from the photo- 
graphs what water means in that country. You will therefore realize the advantage 
that can be derived from some kind of water survey. Secondly, I have suggested 
to the School of Hygiene and Tropical Medicine the hope that some devoted 
doctor may be found who will be to Arabia what Manson was to the Far East, 
what Ronald Ross was to India, and what Walter Reed and Lazear were in 
their researches into’ yellow fever. These are the benefactions that come to a 
people as a result of sympathetic travel. 

I will ask Miss Stark to accept from this great audience, from the whole of 
the Society, and I am sure I can say from the public at large, most sincere thanks 
and admiration for all she has done. 
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CLIMATE, IRRIGATION, AND EARLY MAN IN THE 
HADHRAMAUT 


G. CATON-THOMPSON AND E. W. GARDNER 
Afternoon Meeting of the Society, 7 November 1938 


N a land as little known as South-west Arabia there is danger to the 

scientific traveller of getting lost. Not lost in the geographical sense, 
though at times that might be easy in the unending monotony of its valley 
floors and desert plateaux, but lost in the intricacies of a myriad detailed 
observations concerning them and the parts they played thousands of years 
ago in the lives of their inhabitants. The traveller crawls about like an ant 
amongst the dust heaps, collecting facts; facts related and unrelated, important 
and unimportant, which eventually, perhaps years hence and in other hands, 
go to the making of an ever-incomplete picture. He may be envious of the 
all-embracing synthetic view, such as the airman may obtain; but he remains 
aware that his microscopic, analytic rummaging amongst the individual 
stones is the indispensable element in eventual comprehension of the whole. 
Such reflections are not an inappropriate preface to this paper, which is the 
record of hitherto unrecorded facts. That the unimportant may not have been 
winnowed yet from the important is recognized: it is too soon to be sure which 
is which, or what may be the wider relevance of any of them. 

The archaeological and geological work in the Hadhramaut now to be 
outlined, pending a detailed publication of the whole, took place during the 
winter of 1937-38, between November and early March. It was made possible 
as much by a generous grant from Lord Wakefield, with the support of this 
Society, as by the facilities of entry into the country given by the Aden and 
Mukalla administration, and not least by the Arab potentates in Qu‘aiti and 
Kathiri territory, whose proverbial hospitality we were privileged to experi- 
ence. The party consisted of Freya Stark, already a well-known and 
observant traveller in the country; Elinor Gardner," who has contributed the 
major part of this paper; and myself. 

Scientifically the land, though beginning to be well known in its main topo- 
graphical features, has escaped intensive study to a degree now rare, and 
therefore it offered a number of attractive pioneer problems to geologist and 
archaeologist alike. On the archaeological side the ground, in common with 
all Arabia Felix, was virtually terra incognita. Not a single date before the 
Christian era was fixed; almost anything might turn up. A prearranged plan 
of research in view of the uncertainties of the field was impossible. Neverthe- 
less objectives have to be clarified, and mine were broadly threefold. First, 
to bridge the gap in palaeolithic distribution maps between East Africa and 
Asia. Secondly to test it as an area of possible contact with the Makran 
coast, Mesopotamia, and India in the third and fourth millennia. Thirdly 
to investigate the material culture of its pre-Islamic inhabitants, and by its 


! My contribution is confined to the archaeological sections and to the form and 
general supervision of this paper in Miss Gardner’s absence. 
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help to introduce for the first time dating, absolute or relative, into the early 
history, independently of, or in conjunction with, inscriptions. Interwoven 
with these purely archaeological questions was Miss Gardner’s geological 
investigation of the Quaternary physiography of the region; more especially 
inquiry into problems of past climates; and comparisons of Pleistocene con- 
ditions in South-west Arabia in lat. 15° N. with those of a typical desert area 
as studied by her in Kharga Oasis and elsewhere in the Libyan desert 10° 
farther north. A recent Egyptian expedition under Dr. S. A. Huzayyin had 
done valuable work on these lines in 1936 in the Yemen, where a series of 
prehistoric pluvial periods had been traced, besides the possibility of a minor 
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one in historic times. That expedition paid also a flying visit to the Hadhra- 
maut, but little work was done there.? 

The general physical features of the country are well known from the 
excellent map published by von Wissmann in 1932,3 and from the air recon- 
naissance of Squadron-Leader Cochrane 4 and the late Flight-Lieut. A. R. M. 
Rickards, whose map shows well the peculiar drainage system (Plate 1). Very 
recently a methodical aerial survey of the whole Protectorate has been accom- 
plished, and we are privileged here to publish some of the photographs. Mr. 
and Mrs. Ingrams still remain the only Europeans who have travelled from 


* Geol. Mag., vol. lxix, September 1932, “Some problems of the Pleistocene 
hydrography of Kharga Oasis.” 

2S. A. Huzayyin, “Egyptian University Scientific Expedition to south-west Arabia,” 
Nature 140 (1937) 513-4. 

3 Folder to ‘Hadramaut: some of its mysteries unveiled,’ by D. Van der Meulen and 
H. von Wissmann. Leiden, 1932. 
4 “An air reconnaissance of the Hadhramaut” (Geogr. ¥. 77 (1931) 209-16). 
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end to end of the Wadi Hadhramaut, and accounts of their journeys have 
been given to the Society." 


The geological work 

The geology of the coastal region around Mukalla has been described by 
Mr. O. H. Little, of the Egyptian Geological Survey, and those interested in 
the solid geology are referred to his paper. This region is the most diversified 
both structurally and petrologically. The fundamental granite appears here 
overlaid by limestones of Cretaceous and Tertiary age, and faults and folds 
are conspicuous even from the air. The few days at Mukalla were spent in a 
rapid examination of the more recent geological features. 

To the visitor by sea the most striking is the glistening bank of white dune- 
sand west of the town, probably masking a raised beach. The coast eastwards 
to Shihr is fringed with the remnants of a low-lying raised beach now being 
eroded. In the wadi immediately west of Mukalla a raised beach was noted 
at RL 15 m. about 1-5 km. from the shore. It consisted of semi-angular and 
partly rounded pebbles of granite and limestone with marine fossils. Four 
metres higher a second level of cellular sandstone may be either beach or 
river terrace. 3 

After the Shihr road has passed through the coastal barrier backing Mukalla, 
it runs for 2 km. over an extensive gravel plain which slopes smoothly and 
evenly from RL 66 to RL 38 m. It then climbs a prominent ridge at 
RL 52-5 m., with a typical gravel profile, and descends again to a similar 
gravel plain. This plain is the most important erosional feature of the district : 
its age could not be determined exactly, but that it is Pleistocene seems fairly 
certain from the occurrence of palaeolithic flake implements of chert 4 on a 
narrow gravel ridge which rises from it near the fork of the Du‘an road. This 
ridge lies 4 m. above the plain, and seems to be the last remnant of a more 
extensive level that has been destroyed by the lateral erosion of the two 
neighbouring wadis. These wadis bound the main plain north and south, 
and good gravel sections were examined in their banks, without however the 
discovery of flint implements in situ in them. 

A line of levels was run from the Shihr road S.S.E. across the gravel plain 
towards the sea. The sketch-map and section, Fig. 1, show the principal 
results. The big erosional plain falls in this direction from RL 38 to RL 27 m. 
in 1100 m. It is then cut by the westerly wadi whose floor lies at RL 13 m. 
On the far side two terraces, one at RL 16 m. and a more extensive one at 
RL 20 m., are crossed before the gravel plain is regained at RL 22. From 
there it stretches for 500 m. or so seaward, and ends in a scarp feature at 
RL 19. It overlooks a marine terrace crowded with recent shells. Upstream 
these become scarcer and eventually die out, and the levels show that it is 


1 ‘A journey to the Sei‘ar country and through the Wadi Maseila” (Geogr. #. 88 
(1936) 524-51); “The Hadhramaut: present and future” (Geogr. 7. 92 (1938) 289-312). 
See also Journal R. Central Asian Society, July 1936. 

20. H. Little, ““The geography and geology of Makalla” (Geological Survey of 
Egypt, Cairo, 1925). 

3 Near Jibuti, which we visited on the way home via Hodeidah, Jeddah, and Yenbo, 
raised coral beaches have been recorded at RL 18 and 25 m. 

4 These resemble typologically the flakes called Levalloisian in N.W. Europe. 
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the seaward end of the 16 m. terrace already mentioned. It slopes from 
about RL 15 beneath the higher plain to RL 12. Here it ends in a scarp 
about 2 m. high, and below it a consolidated yellow sand forms the wadi 
floor. The channel here turns and breaks through a ridge to the sea. This 
ridge is composed of cellular sandstone similar in appearance to that seen 
near Mukalla and, in some places, of gravels. From its level it would seem to 
be the last remnant of the big erosional plain on the east side of the wadi. 

We have then in this area three well-defined levels and a minor one. These 
in order of age are: high-level gravel, RL 52 m., possibly Tertiary or early 
Pleistocene; remnant of erosional level, about RL 32 m., with palaeolithic 
chert implements on surface; extensive and important erosional plain, about 
RL 28 m., no sign of marine deposits passing downstream ; terrace at 7 m.—5 m. 
above wadi floor at RL 16 m.; and a terrace at 3 m. above wadi floor. 

The road to Shihr continues along the coastal plain, crossing marine beds 
in many places, and runs over an extensive development of gravel just before 
reaching the town. 

The coastal plain is here some 10-12 km. broad, and is backed by the great 
cliffs and outliers of the South Arabian plateau, called the jol. It is some 
1000 m. high, but slopes gradually northwards up to 3000 m., becoming ever 
more barren as it recedes from the influence of the monsoon rains. The 
newly made road to Tarim follows a switch-back course over it, now crossing 
stony plateaux, then descending into broad flat-bottomed wadis often sand- 
covered and with lines of trees and scrub marking the watercourses. In 
these wadis a loess-like deposit that was later to become such a familiar and 
prehistorically important feature in the Wadi Hadhramaut and its tributaries, 
was first seen. Here, as there, it seems to have filled the valleys through which 
later erosion has carved a way. Near the village of Reida, in the Ma‘ara 
country about 60 km. from the southern edge of the plateau, rounded con- 
solidated gravel and conglomerate were seen near a water-hole. 

The watershed between the north and south-running valleys lies much 
nearer the southern than the northern edge of the plateau; this is possibly 
due to subsidence of the coastal area, and as a consequence many of the wadis 
draining into the Wadi Hadhramaut are very long. Nearing the edge of this 
great wadi the character of the drainage changes; instead of broad flat- 
bottomed valleys, there are narrow ravines deeply entrenched in the limestone 
(Plate 4). On the stony ground between them numerous deeply patinated 
palaeoliths, both cores and flakes, were found, similar in type to others whose 
occurrence in situ in gravel terraces of the valley floor system will be described 
later. Their position here, on tongues of plateau furrowed by deep ravines, 
recalled the occurrence of typologically similar implements on similar tongues 
of plateau licking the cliff edge of the Nile valley. 

We first saw the Wadi Hadhramaut from the top of the pass leading sharply 
down to Tarim. It is a great flat-floored trench some 3 km. broad and 
300 m. deep, bounded by high cliffs of characteristic outline, which repeats 
itself with monotonous regularity both along the main wadi and in the tributary 
valleys. This outline is the expression of the geological features, which are 
here very simple (Plates 2, 3). The cliffs consist of a series of almost hori- 
zontal beds; the upper 200 m. are of limestone, Eocene over Cretaceous. 
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The Cretaceous bed is particularly massive and juts out beyond the over- 
lying strata to form bold headlands between the lateral wadis. The more 
gentle slope below to the wadi floor is due to soft red sandstones, with 
occasional shaly layers towards the top. They are probably the local repre- 
sentatives of the Nubian sandstone. Owing to their softness they are being 
eroded rapidly and consequent undercutting of the superposed limestone 
causes huge falls of rock. The result is a thick mantle of scree, consolidated 
in places to a breccia which almost hides the sandstones. The formation of 
this scree must have begun far back in the wadi’s history, for not only have 
the talus slopes been cut into “semi-detached” hillocks, but they appear to 
plunge under the valley filling. Numbers of chert implements of Levallois 
type lie in and on the scree and argue a status quo as far back as the middle 
or later Pleistocene. In historic times also these screes and breccias were put 
to practical use, for tomb entrances of the pre-Islamic inhabitants of these 
valleys were cut through them, and sepulchral caves hollowed out in the 
soft sandstone slopes beneath. 

Travelling along the main wadi and up its tributaries, the beds in the 
bounding cliffs appear to remain at a constant level above the wadi floor. The 
strata cannot therefore be truly horizontal, but must rise gradually both 
west and south. To one used to the valley systems of Egypt a striking feature 
of the Wadi Hadhramaut is the monotonous flatness and uniformity of its floor 
(Plate 3). No great prehistoric gravel terraces mark higher water-levels, and 
the present flood-channel or “‘seil-bed” is a relatively insignificant feature. 
Obviously the most important episode in the wadi’s history, after its actual 
cutting, was the deposition of material which filled it and its tributaries to some 
unplumbed depth. The upper part of this fill is a fine sandy silt, which will 
be described later, but there is reason to believe that gravels underlie it, for 
farther down the main wadi they come to light. Moreover in the Wadi ‘Adim, 
an important tributary coming in from the south near Tarim, the 15-m. 
section of the wadi bank shows 4-8 m. of silt overlying thick gravel bands 
(Plate 5). These gravels fade out before the mouth of the wadi is reached, 
and have presumably plunged deeply down and may join similar deposits in 
the main valley. 

The Wadi Hadhramaut shows a curious reversal of the normal valley form 
in being wider towards the source than the mouth. In the narrower stretch 
below Tarim, known as the Wadi Maseila, Mr. and Mrs. Ingrams found 
lava-flows which, it has been suggested, may once have blocked the course. 
Air photographs show the position of this lava, but have not conclusively 
corroborated the idea. The narrowing, moreover, begins before this point 
for no apparent petrological reason, and the cause more probably lies in the 
wadi’s history, and is conceivably due to complicated river capture. Unfor- 
tunately time and tribal conditions prevented an examination of this area. 

All the detailed work of the expedition was done from the small town of 
Hureidha in the Wadi ‘Amd, 24 km. from its junction with the Wadi Hadhra- 
maut. Here one of the most important tributary systems enters from the 
south, It consists of two big valleys which divide, 10 km. from their common 
outlet, into the Wadi Du‘an running due south for 80 km., and the Wadi 
‘Amd running south-south-west for over 120 km. Near the junction of the 
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two great wadis the silty deposit, which we propose to name “aeolian silt,” 
has been eroded into hillocks reminiscent of those on the floor of Kharga 
Oasis, except that they are larger and not so stream-lined by wind. The sub- 
ordinance of wind erosion in the Hadhramaut is in striking contrast to con- 
ditions in Kharga, and emphasizes the difference between a true desert-belt 
and one under the influence, however incompletely, of the monsoons. 

The work around Hureidha consisted of the examination of the geologically 
recent deposits, and the detailed mapping of a small area around the ruin 
field (Fig. 2). The section, Fig. 2, shows that the structure of the valley is 
the same as that in the Wadi Hadhramaut. 

The valley filling is the dominant deposit. It is on the whole a fine-grained 
material, largely arenaceous but with a certain amount of clay. Structurally 
it shows the prominent vertical jointing so characteristic of loess and aeolian 
deposits in general. Yet this is not the only guide to its origin, for clay bands 
and occasional scattered lines of pebbles point also to water action. It seems 
therefore convenient to use the term “aeolian silt” for this deposit to represent 
its composite character, part wind, part water-laid. Water action would 
seem to have played a greater réle here than in Kharga, where wind bedding, 
absent in the Hadhramaut, is common. A good section was examined in the 
banks of the flood channel north of Hureidha (Plate 6). Two darker banks can 
be seen running nearly horizontally 1 and 2 m. from the top of the section. 
These are formed of more argillaceous material, and clay balls were common 
in the sandy layers. Here and there a pocket of land shells lying at all angles 
was found. These were mostly Zootecus insularis Ehrn, but a few Obeliscella 
bentiae M. and P. and Pupoides sp. also occurred. The full depth of the 
filling could nowhere be ascertained. The wells in the floor of the Wadi 
Hadhramaut are shallow, and in the Wadi ‘Amd, though very deep," they are 
in the rising sides of the valley. In discussing the age of the aeolian silt we 
can therefore speak only of the upper layers. 

In the Wadi ‘Amd good dating evidence was obtained in the north bank of 
the flood channel opposite the Wadi Lugqrun, a tributary wadi entering from 
the south near the village of Sharj el Hamus (see Fig. 2). Here a magnificent 
section is exposed in a cliff 10-8 m. high (Plate 7). It is capped by four or more 
metres of aeolian silt which stretches away northwards and forms the whole 
floor of Wadi ‘Amd. This is underlaid by two gravel bands separated by more 
aeolian silt, which in turn underlies the lowest gravel and forms the floor of 
the flood channel. The gravel bands are about 1-5 m. thick, and consist of 
medium to small limestone pebbles with occasional ones of chert or tufa. 
Both bands contain chert implements but they are particularly abundant 
in the lower. In the sides of the erosion channels the gravels are seen to tail 
out northwards and eventually disappear. They obviously represent the out- 
wash fans of the Wadi Luqrun, which seems to have been capable of carrying 
gravels while the main wadi was bringing down silt only. The tools in these 
gravels are of Levalloisian flake type, and date the uppermost layers of silt 
in the Wadi ‘Amd. Confirmation was obtained by finding a good unworn 
tortoise core embedded in the silt at another spot. 


1 Van der Meulen and von Wissmann state (op. cit., p. 98) that some are about 300 
feet deep. 
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A more active phase succeeded the silt filling of the valley. On its southern 
edge floods again brought down gravels, but this time down the main wadi 
itself. These occur in three terraces at 10 to 8, 5, and 3 m. respectively above 
the thalweg (Plate 8). All contain implements of the same type as those found 
in the section already described, but they are most numerous in the 10-m. 
terrace. The gravel is composed of similar elements in all, the only distinction 
being that in the 5 and 3-m. terraces true current-bedded sands occur which 
appear to be absent in the 10-m. terrace. The latter is interbedded in places 
with aeolian silt, probably derived from pre-existing deposits. All the terraces 
are laid against the silt and occasionally the gravel overlaps it on the north 
bank. It never however spreads far north, and in this stretch of the wadi the 
flood channel seems always to have kept more or less closely to the southern 
cliffs. 

The 10-m. terrace is best developed between Dar es Sa‘ad and Sharj el 
Hamus on the southern bank of the channel (see map, Fig. 2). It is frequently 
obscured by ancient and modern irrigation works and agricultural operations. 
At the entrance of the Wadi Luqrun a big stone barrage has been built across 
the mouth of the channel to prevent backward erosion. This wall abuts 
against the 10-m. terrace, which stands out darker coloured in contrast with 
the lighter-coloured gravel of the 5-m. terrace below it. It has occasional 
pockets and layers of aeolian silt in it, but downstream these increase in import- 
ance till a little east of Dar es Sa‘ad only 1 m. of gravel rests on solid silt. 
Beyond this point the 10-m. gravel is not seen, the south bank being of aeolian 
silt until the Hureidha lateral valley is reached, when the 5-m. and 3-m. ter- 
races become prominent. 

At this point the 5-m. terrace is laid against the silt on the south side, while 
on the north bank a scatter of gravel at 5 m. probably represents the remnant 
of this terrace. Near Dar es Sa‘ad it seems to be cut out of the 10-m. gravel, 
and upstream from here spreads out to form a broad bay. In these sections 
however it is once more resting on aeolian silt. A typical exposure showed: 


top 15 m. gravel, medium-sized pebbles, occasional patches of aeolian silt 
1°5 m. gravel of finer texture with 1 cm. mud layer overlying current- 
bedded sands 
m. coarse gravel 
about 1-5 m. sand and pebbles overlying irregularly the eroded floor of 
aeolian silt, here forming the wadi bed. 


No implements were found in this section, though a few were collected in 
situ near Dar es Sa‘ad and Hureidha. 

The 3-m. terrace forms low flats cut through by the modern flood channel. 
It may rest against the aeolian silt on the 5-m. terrace, which it resembles in 
all respects but level. A few rolled implements were found in it in the Hureidha 
section. East of Dar es Sa‘ad it is well developed, and shows 1 m. of rather 
coarse gravel resting on aeolian silt. At this point it has been utilized for the 
start of the modern embankment that leads the flood waters down a recently 
cut canal to ‘Andal. 

We have so far traced a series of events which might be interpreted climati- 
cally as a dry phase (the deposition of the silt), followed by one of greater 
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rainfall, represented by the gravel terraces. But this sequence might also be 
due to other causes such, for instance, as the blocking of the Wadi Hadhramaut 
by the lava-flows, and therefore it was necessary to look for independent 
evidence. Von Wissmann observed that the plains of the Yemen are floored 
with a great layer of fine sandy soil, aeolian in origin and very similar to 
loess. This in a neighbouring country lends support to the climatic origin of 
the changes. Reinforcement comes also from the occurrence of aeolian silt, 
already mentioned, in the wadis of the jol far removed from the influence of 
the Wadi Hadhramaut. Further support on other lines was also obtained in 
the Wadi ‘Amd itself, during the examination of small lateral wadis. 

Some of these minor lateral wadis and ravines have springs trickling from 
the base of the big Cretaceous cliff, and it seemed possible that if a period of 
greater rainfall had, as surmised, occurred in the past, evidence would be 
registered in the formerly more abundant flow of these springs. In Kharga 
Oasis few springs still exist on the scarp, but we found there conclusive 
proof of more abundant water in the Pleistocene. This was demonstrated 
by the great deposits of travertine or tufa which in places completely mask 
the underlying rocks. In the Hadhramaut ancient tufa was found near the 
existing springs, and as terraces in the ravines above them, but developed on 
a far smaller scale than in Kharga (Plate 9). This may be due partly to 
the difference in configuration, and partly to the monsoon erosion in the 
Hadhramaut. Its occurrence does however point to a time of greater rainfall 
and spring activity. But, though on a smaller scale, the Arabian tufa deposits 
are strikingly like those of Kharga in their general aspect. In both places they 
have weathered to a rusty brown-black with a light yellow fracture, and in 
both places massive and cellular types occur, though nothing resembling the 
“‘plateau”’ tufa of Kharga was found. They all belonged to the ‘‘wadi’’ type.? 

The deposit in both places contains fossil leaves, amongst which fig leaves 
are predominant, and shells, though these are unexpectedly much more 
abundant in Kharga than in the Hadhramaut. Moreover in Arabia the tufas 
were not, in the areas examined, associated with interbedded silts and gravels, 
as in Kharga, nor were palaeoliths, as there, in situ in them. The dating of the 
Kharga tufas in archaeological terms is therefore much more definite and 
susceptible of subdivisions than in Hadhramaut; but the palaeolithic age also 
of the latter is placed beyond doubt by the occurrence of tufa pebbles in the 
10-m. gravel terrace, and in the gravels interbedded with the aeolian silt. 

A typical spring and tufa terrace outcrop in Arabia may now be described 
for the first time. 

The modern springs issue in lateral ravines at or near the base of the massive 
lowest Cretaceous limestone, which is undercut sometimes by as much as 
20 or 30 m. A good example was found in a small valley on the west side of 
the Wadi Lugrun, where two trickles of water come from cracks in the lime- 
stone about 1-5 m. above its base. A soft spongy mass of recently formed 

1C. Rathjens and H. von Wissmann, “‘Vorislamische Altertiimer” (Stidarabien- 
Reise, Band 2, 1932, p. 14). 

2 For discussion of these tufas see Caton-Thompson and Gardner, ““The prehistoric 
geography of Kharga Oasis” (Geogr. ¥. 80 (1932) 369-409), and Gardner, “Some 


problems of the Pleistocene hydrography of Kharga Oasis’’ (Geol. Mag., vol. lxix, 
September 1932). 
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tufa surrounds, and almost blocks, the outlet, and forms a small fan below. 
In one case a narrow channel has been humanly cut in the deposit to lead the 
water into a cement tank from which periodically a few palms are watered. 
The surplus water overflows and is lost in the scree. Growing amongst the 
huge boulders are shrubs and trees, wild figs, Ficus salicifolia, and F. sycamorus 
being particularly common. Around the water itself maiden-hair fern and 
other small plants make a pleasant green garden in the rocky desolation. 

At this level there is a limestone platform or shelf some 10-11 m. wide, 
and on the edge of this occur the outcrops of Pleistocene tufa. In the Wadi 
Luqrun it is a block 5 m. thick and 3-4 m. high, which is evidently but a 
remnant of a much more extensive deposit, for traces were detected on the 
walls of the great limestone overhang. Its present size and isolation are some 
measure of the time that has elapsed since its formation. A few badly preserved 
fossil leaves were found here, but also a considerable number of small cavities 
which, as in Kharga, are the moulds of fruits. Most of these show no structure 
and are therefore unidentifiable, but Mrs. E. R. Reid, who kindly examined 
them, found one that was certainly a fruit of a species of Celtis. 

A climb of 50 m. or so up the scree slope to the top of the Cretaceous lime- 
stone leads over bare rock to the upper course of the wadi. In time of spate 
the waters must cascade in a fall over the lip. At Luqrun traces only of tufa 
occurred at this upper level, but in a valley east of Hureidha a much larger 
outcrop was found which yielded many leaves. Here, after half an hour’s 
ride along the wadi floor, the track climbs gradually up the stony scree slope 
to the top of the Cretaceous limestone. A hundred metres or so from the edge 
a mass of tufa occurs as a terrace remnant 15-16 m. above the limestone floor. 
It is 4-6 m. high and rests on limestone breccia. This outcrop was particularly 
rich in leaves. The commonest types closely resemble figs, but without the 
fruits this identification cannot be assured. Some however seem identical with 
the Ficus sycamorus leaves found in the Kharga tufas,* and another resembles 
F. salicifolia; as both trees are still growing nearby they probably occur as 
fossils. Some kind of palm is certainly present and one or two other unidenti- 
fied types. The shells are scarce and not well preserved. Melania tuberculata, 
Zootecus insularis, and a Planorbis were present. More abundant is the cast of 
a lava very similar in appearance to that found in Kharga and considered 
by Dr. Zeuner to be that of a dipterous insect. 

The pool at the foot of the cliff was examined. It is called “El Bahr”—the 
sea *—and is a favourite bathing-place, the Badawin climbing the cliff and 
diving in from a considerable height. Local tradition calls it bottomless, and 
a weighted tape failed to touch bottom at 19 m. It would seem to be a super 
pot-hole, ground out through the ages by the swirling stones and water of 
the seasonal cascade from higher levels. It is in the shade for most of the day, 
and water remains all the year. The shallows around are covered with soft 

Gardner, Pleistocene fauna and flora of Kharga Oasis” (Quart. geol. Soc., 
vol. xci, December 1935.) 

7,Van der Meulen and von Wissmann in ‘Hadramaut: some of its mysteries 
unveiled’ describe this place. “‘After energetic scrambling over fields of stone and 
up slopes of rock we actually arrive at El Bahr, a deep, rocky basin, full of water, with 


high cavernous walls, from which, after rain, the water must fall in spray into the 
basin.”’ 
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muddy tufa still being deposited. No living thing was seen in the pool, but 
dead shells of Bulinus, probably truncatus, were collected from the muddy 
edge. They are small and distorted, probably owing to the excess of lime. 

In a wadi still farther up the lateral valley, the Wadi Sam‘ua, a series of 
pools occurs at the foot of successive steps in the ravine bed above the Cretace- 
ous limestone. These pools were not so deep as El Bahr and had abundant 
life: fish, frogs, beetles were all seen, and two univalves (a Planorbis and a 
new species of Ancylus).' The wadi narrows to a steep-sided ravine in its 
upper reaches; yet clinging to the side above the first pool was a mass of tufa 
4 m. high. Other pools, backed by tufa cliffs with suspended stalactites, lie 
at still higher levels. Here exploration had to stop, but enough had been seen 
to establish the interest of the terrace tufa in these upper reaches. 

From the above account it may be deduced that the main events in the 
wadi’s history are as follows: 

Major erosional phase, when the great Wadi Hadhramaut and its main 
tributaries were cut. This in all probability took place in stages. From the 
amount of erosion and the many changes in the wadi since its development, 
the time of cutting must be at least as early as late Tertiary or early Pleistocene, 
and may well be far older. It cannot, as has been suggested, be synchronous 
with the Glacial Age in Europe. 

Major depositional phase, also probably subdivided into minor episodes. 
The valleys were filled to some unknown depth with deposits. The upper 
part of these is aeolian silt of palaeolithic age, which is known to overlie gravel 
in some areas. In the lateral wadis tufa formation had begun. 

Minor erosional phase, represented by the cutting of the aeolian silt and 
deposition of gravel in place of silt. This can be subdivided into three parts, 
the 10, 5, and 3-m. terraces, also of palaeolithic age. The flood channel then 
followed the same restricted course as now. 

It is interesting to note that these three main phases were traced in Kharga 
Oasis; but there, the evidence being more complete and varied, and the time 
of study far longer, they could be subdivided and dated with more certainty 
than in the Hadhramaut. No sign of a historic pluvial was seen in that part 
of the country which we examined. 


Archaeological notes 


Quaternary palaeoliths have, in the foregoing pages, been noted: on the 
Mukalla gravel plain; on the spurs of the jol near the south edge overlooking 
the Wadi Hadhramaut above Tarim, in positions recalling their distribution 
on desert cliffs overlooking the Nile valley; on and in cliff screes of the Wadis 
Hadhramaut and ‘Amd; and in the 10, 5, and 3-m. gravel terraces of the Wadi 
‘Amd near Hureidha, and in the somewhat earlier aeolian silt of the valley’s 
main filling. These discoveries of palaeoliths were no novelty, for Mr. and 
Mrs. Ingrams had already noted them in many places,? but they had not, I 
believe, been previously found in geological deposits. Nor must our restricted 


' All shells from the Hadhramaut have been given to the British Museum. Major 
Connolly is kindly identifying them and will publish the results in his forthcoming 
work on the shells of the Yemen collected by Dr. Scott, of the British Museum. 

2 Geogr. F. 92 (1938) 306. 
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distribution list be taken to indicate more than the limitations of our wander- 
ings, not those of palaeolithic man, who doubtless ranged over the whole 
area wherever water, game, and raw material for his tools and weapons could 
be found. 

The technique of the implements collected, though falling well within the 
recognized limits of a specific palaeolithic culture—the Levalloisian—is 
almost uniformly crude compared with African, North Arabian, and Pales- 
tinian specimens of similar types. This may be due in part to the very bad 
quality of chert yielded by the local limestones; but since in other countries 
primitive man frequently triumphed over refractory rock, and succeeded in 
making from it symmetrical and serviceable implements in forms traditional 
to his peculiar culture, the excuse here is not wholly valid. It represents also, 
one may surmise, a genuinely low ebb in contemporary palaeolithic standards, 
indicative possibly of an over harsh and impoverished environment, but 
perhaps due in still greater measure to absence of contact with more progressive 
groups. This last postulate presupposes the separation at an early date in the 
Pleistocene, or before, of South-west Arabia from East Africa; for East Africa 
was, throughout the entire span of the palaeolithic period, in a position to 
provide just the technical stimulus lacking, apparently, in Southern Arabia. 

In East Equatorial Africa an unbroken succession of Stone Age industries, 
made known in the first instance by Mr. E. J. Wayland and by Dr. L. S. B. 
Leakey, begin in Lower Pleistocene deposits and progress steadily through 
a series of vast physiographical happenings, which include rifting, uplift, 
vulcanicity, reversals of drainage, eustatic, and climatic changes, until the 
end of Upper Pleistocene times. No attempt can possibly be made without 
vastly more prolonged specialist work in South-west Arabia, and the accumula- 
tion of a store of comprehensive and independent data, to correlate the two 
areas. It is legitimate only to note that uplift, vulcanicity, eustatic, and climatic 
changes are all registered in the Hadhramaut (and also, as shown by Dr. 
Huzayyin, in the Yemen), though neither their geo-chronological relation to 
each other, nor to human history, can yet be ascertained. 

But another line of reasoning reinforces the likelihood of the early marine 
separation of the two continents. Palaeolithic industries, legion in number 
and distressing in nomenclature,t are morphologically classified by pre- 
historians into three main culture groups, irrespective of relative age. They 
comprise hand-axe industries, flake industries, and blade industries. 

The distribution of the first of these, the hand-axe culture group and its 
derivatives, includes practically all Africa—certainly all East Africa from north 
to south. Yet it failed, as far as the evidence goes, to reach South-west Arabia. 
In the Hadhramaut, though it is perhaps still too early to be conclusive, 
neither we nor Dr. Huzayyin’s party found a single specimen; and the solitary 
example recorded by him in the Yemen ? seems far more likely to have reached 
it from the north, where, in Palestine, Syria, and Transjordan, the type, in 
certain phases, is well entrenched. 

A crude flake industry of Levalloisian type belonging to the second class 


* In East Africa for instance at least ten distinct palaeolithic industries are known, 
with some two dozen subdivisions. 


2 Op. cit. 
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mentioned above would seem alone to represent palaeolithic man in the 
Hadhramaut, where it was free from the development which in N.W. Europe 
has necessitated seven subdivisions. The earliest appearance we could trace 
was in situ near the top of the aeolian silt of the Wadi ‘Amd infilling. In 
chronological succession follow the 10, 5, and 3-m. gravel terraces laid in a 
stream-bed cut in this silt. The scarce contents of the 3-m. terrace are derived 
from the two higher ones, which however show no variation in type inter se. 

Eventual discovery of the palaeolithic contents of the older, deeply buried 
silt levels and gravels would be of great interest; but we may risk already the 
conclusion that the flake industry found in situ continued, isolated and un- 
changed, throughout a very long geological period, which we tapped at only 
one or two points. It would be rash on existing evidence to place its probable 
position in the Pleistocene, though it may well prove to lie in the middle: 
typology alone is insufficient, and archaeological stratigraphy will need first 
to be established in cave or man-favoured geological deposit, if such exist, 
and our failure to find a single fossil animal bone in the gravels rectified. 

So much for the first of the archaeological objectives. The second of them 
—namely contacts with the chalcolithic east—drew a complete blank. I 
myself found, was shown by natives, or observed in the miscellaneous anti- 
quities gathered together in Aden no single object which indicated any 
such early contacts with the Hadhramaut. Of later antiquities however there 
was no scarcity. Though the Wadi Hadhramaut itself in the stretch examined 
around Tarim, Seiyun, and Shibam yielded little except rock graffiti pecked 
in South Arabian characters, and accompanying animal engravings in re- 
stricted numbers, the major lateral wadis seem to offer better prospects to 
the excavator. 

The fairly extensive pre-Islamic ruins at Sune in the Wadi ‘Adim were 
visited for a few hours from Tarim, and sherds and other samples collected 
from the surface for comparison later with more westerly sites. Here too were 
lying numbers of the microlithic obsidian flakes in geometric forms—trape- 
zoids, triangles, rectangles, and crescents, neatly retouched on their lateral 
edges—which Miss Stark had also collected in 1935 on the ruin-field of 
Gheibun near Meshhed in the Wadi Du‘an, and had kindly shown to me. I 
had then recognized their kinship with the latest microlithic obsidian industries 
in Kenya, and was prepared, in the absence of the necessary corroborative 
evidence from other archaeological factors, for a date considerably earlier— 
possibly in the second millennium—than anything hitherto known from the 
ruins of the old South Arabian kingdoms. Their occurrence also at Sune, 
amongst the dusty rubble heaps of the stone-built ruins, though suggestive 
of true contemporaneity could not, without excavations, be conclusive.* 
Any doubts there might be vanished later at Hureidha in the Wadi ‘Amd, 
where my excavations of a pre-Islamic temple and its contemporary tombs, 
no part of which could be earlier than about the sixth century B.c. and which 
were mainly or entirely some centuries later, established beyond question the 


1‘The southern gates of Arabia,’ p. 166. Mr. and Mrs. Ingrams had also collected 
them there in 1934 (Geogr. ¥. 88 (1936) 524-51), but not, I think, the crucial types. 

2 Dr. Huzayyin in 1936 also collected these obsidian tools at Gheibun, and felt 
assured their date was that of the ruins. 
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fact that geometric microliths, which in Europe and the Mediterranean area 
existed long before 3000 B.c., were still flourishing in South Arabia at this 
late date. 

If analogy may be trusted, as I think here it may, the little trapezoids were 
used as arrow-tips, of a form well known in prehistoric Denmark at least six 
thousand years ago, and common (whether in flint, chert, chalcedony, or 
obsidian is immaterial) over large parts of Europe and the Mediterranean, 
including predynastic and dynastic Egypt, at various dates down to 2000 B.C., 
or in the Sudan over a thousand years later. In Mesopotamia Sir Leonard 
Woolley has recorded a variant of the type in the royal tomb of Mes-Kalam- 
Dug at Ur. Dr. Grahame Clark in drawing attention to this discovery ' 
suggested the possibility that the type, being of such antiquity, was used for 
symbolical purposes in a royal grave only, and not in the other, contemporary, 
burials. Be that as it may, the little arrow-tips were noticeably associated 
with the burials we examined in South-west Arabia, though not to the ex- 
clusion of the other types, amongst which the rectangles are almost certainly 
sickle-blades. 

That these obsidian implements in the Hadhramaut owe their appearance 
to African influence I have little doubt. In East Africa their progenitors, 
the third of the three great culture groups referred to above, are strongly 
entrenched, and range back uninterruptedly into Upper Palaeolithic times. 
In South Arabia on the contrary they appear to have no ancestry. Until 
analyses have been made it cannot be certain from whence the obsidian 
came, and perhaps not even then; for it is likely that the eruptive areas of 
South-west Arabia yield a volcanic glass indistinguishable from the East 
African variety. Local Badawin asserted that obsidian was to be found “in 
the mountains,” pointing south-west from Hureidha. But how far away they 
meant remained an unanswered question. 

Our excavations have been recorded in brief outline in Nature (vol. 142, 
23 July 1938), and the results will eventually be fully published. They were 
confined to a spot in the Wadi ‘Amd near Hureidha, which Miss Gardner 
and I reached on December 20.7 The little town, about 850 m. above sea- 
level, compactly nestles, in approved Hadhramaut fashion, on the steep scree 
of a snout of cliff projecting at the confluence of a lateral wadi with the Wadi 
‘Amd (Plate 3). December 22 and 23 were given up to the absorbing task of 
examination of the ruin-field, skirted by von Wissmann and Van der Meulen 
in 1931.3 It lay about an hour’s donkey pace from the town, on the barren 
plain of aeolian silt filling the main valley, and proved to be a scattered and 
unenticing affair covering about 10 sq. km., and giving little hope of depth of 
deposit. Small evenly spaced stone-rubble heaps, at first sight puzzling, 
sprang from bare wind-swept ground. These, thanks to Miss Gardner’s 
subsequent mapping, proved to be the vestiges of an old irrigation system; 
here also the outlines of ancient fields and boundaries could be traced. My 
decision to excavate rested on small beginnings. Across the plain, nearing 
the opposite cliffs, a sudden heaping up of consolidated and stationary sand- 


* Antiquity, June 1935, pp. 210-15. 
2 Miss Stark was then in hospital at Aden, but rejoined us. 


3 Op. cit., p. 199. 
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dunes called for explanation. The sand must have been immobilized by some- 


“ thing, we argued. With a first recruitment of six local men and four boys, 

soundings were made the following day, and we soon struck the foundations 
° of a large stone building. Thus was discovered the temple of the Moon God, 
; Sin,' the first of its kind recorded in Arabia. It provided the complete 


ground-plan of a pagan semitic sanctuary, over fifty dedicatory inscriptions, 
and accessory details of baetyllic cult. The temple must have stood, unpro- 
: tected and conspicuous, on a slight eminence overlooking in both directions 
the length of the level plain, then diligently watered and cultivated (Plate 10). 
Its enlargement, at two later periods, and the gradual rise in pavement levels, 
imply security over a very considerable length of time. No village appears 
to have flourished in the immediate vicinity, and the secular habitations on 
's the plain around seem to have.consisted of isolated farmsteads which lie 
buried beneath mounds. One such was excavated, and proved, by the pottery, 
to be contemporary with the temple. 

y These discoveries went far to fulfil the third of my archaeological objectives. 
But the collection of more utilitarian material than a sacred edifice normally 


° produces became urgent, and time was short. The paramount importance 
Y of common things is axiomatic in archaeology, eclipsing in value all the 
y rarities beloved by the uninitiated; and never more so than at the beginning 
. of research as in South Arabia, where even the pre-Islamic pottery was 
virtually unknown. 

. The temple deposits were singularly poor in potsherds : these were moreover 
f in small fragments, and not a single complete vessel was found. The scarcity 
: also of pottery in the farmstead site suggested that we were dealing with a 


people, then as now, making and using little earthenware, and relying on 
y skin, wood, and stone for their domestic receptacles. To remedy perhaps 
these deficiencies, as well as to obtain facts concerning the physical types of 
these early South Arabians,3 the discovery of graves was essential. A seden- 
tary Badu in possession of a few ancient beads and a stone incense burner 
volunteered non-committal information, and Miss Gardner went off to 
report. It became clear that tombs existed in the lower scree slopes of the 
northern cliffs, only 1 km. from the temple; indeed our informant lived, 
comfortably and apparently unsuspectingly, with his family in an anciently 
robbed one. 

The excavation of two in this vicinity #—a lengthy affair, as they were large 
collective sepulchral caves about 8 m. in diameter hollowed out by hand in 
the sandstone underlying breccia—occupied the remainder of the season, 
and yielded besides beads and other trinkets a big group of the required 
pots intact, which will form the essential basis of a South Arabian corpus. The 
skulls are uniformly long-headed. Seals derived from probably Achaemenid 


ee 


Position is marked A3 on the map, Fig. 2. 

2 Position is marked Aq on the map, Fig. 2. 

3 The generalization has been made that North Arabians are predominantly long- 
headed, the Southerners round-headed (Hitti, ‘History of the Arabs,’ p. 30). See 
also Professor Seligman’s remarks (Geogr. ¥. 87, 88 (1931) 34, 239) regarding Mr. 
Bertram Thomas’s anthropometric data from S.E. Arabia. 

4 Marked As and A6 on the map, Fig. 2. Further tomb work was sadly abbreviated 
by a long bout of fever in February. 


3 


we 
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prototypes give a terminus a quo in the sixth to fourth centuries B.c., and suggest 
the probability of a later local date extending into Roman times. 

The jumbled rubble mounds, some 2 m. high, scattered over a wide area 
of the Hureidha ruin-field, when mapped in detail, fell into orderly lines. 
They were, in fact, the remnants of an extensive irrigation system which 
surrounded the pre-Islamic valley sites. The clue to their origin was first 
found north of Az and A4. Here in sand-covered ground a parallel line of 
stones 16-20 m. apart was traced east and west for some distance. Small 
channels took off from it at an acute angle, always directed eastwards. The 
broad parallel was clearly a main canal feeding the land on either side. At 
intervals the stone-covered mounds branched off at right-angles to the main 
line and to each other, and an examination of their structure quickly showed 
that they too had been integral parts of the system, placed at nodal points or 
junctions. The main canal was finally traced continuously for 1200 m. in 
the immediate neighbourhood of A3, and mapped for more than 3 km. west, 
or upstream, from that site. 

It will be seen from the map, Fig. 2, that the main canal follows the highest 
ground of the wadi floor and has a fall of 1 m. in 455 m. for the westerly portion. 
In this part it is ill-defined and marked only by a concentration of pebbles 
as a 20-m. band along its course. Its nature however is clear from the presence 
of the minor channels which take off on either side. Just west of A3, near the 
stone foundations of a house, the line is lost altogether, and is next picked up 
250 m. farther north after a fall in level of nearly 2 m. It is probable that 
erosion has destroyed all traces of this connecting stretch. 

From the lower level the main canal runs along a narrow ridge, possibly 
partly artificial, enclosed by the 792-5 m. contour. It maintains a fairly 
constant width throughout this stretch of 800 m. and makes two pronounced 
right-angle bends about half-way along. Just after the most westerly one on 
the N.-S. leg there is a sudden narrowing to 6 m. for a distance of 10 m., then 
the full 20-m. width recommences. This probably marks a contrivance for 
measuring the flow of water. At the eastern end of the 800-m. stretch the 
20-m. canal stops, and a pair of 8-m. channels branch off north and south at 
right-angles. The system then becomes obscured by sand, but it seems to 
branch into ever narrower channels. Beyond that point no canals were seen, 
but a settlement or farmstead lies 1 km. beyond the last one mapped and 
probably was served by the same system. To the south of A3 there is a smooth 
even slope for 50 m. or more with few or no traces of canals. Then the network 
begins again. The N.-S. components are the strongest, which is natural, 
since not only are they the most important but the E.-W. ones would lie 
right across the drainage line and therefore suffer most from erosion. 

It seems probable that the sections of canals now missing were made, as 
are their modern equivalents, by silt thrown up from the valley floor. Only 
the important points such as junctions and crossings were stone-built, and 
these have been left by erosion on isolated mounds, which have themselves 
been severely reduced. 

There seem, then, to have been three types of channels: the main canal 
which led water from farther afield into the area, and a dependent secondary 
and tertiary system. The secondary channels are those which took off at right- 
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angles to the main one, and which distributed the water to the field-plots: 
these are from 4 to 8 m. broad and approximately 2 m. above the general 
ground-level. The irrigation of the fields themselves was directly controlled 
by the tertiary system, which consists of short narrow 1-m. ditches, taking 
off at an acute angle either from the main or secondary channels. The total 
area covered by this network was about 7 sq. km., and its various parts can be 
paralleled in the modern irrigation system. 

Near the southern edge of this system there are several fields bounded by 
high silt banks. These are marked on the map by strong dotted lines, and 
some can be faintly distinguished in Plate 3 on the edge of the valley floor 
beyond the flood channel. They may be later in date, but in one case a stone 
inlet and outlet channel was found similar in all respects to the ancient work. 
The ground-level was here about RL 787 m., the inlet channel at 788-2 m., 
and the outlet at 787-7 m. Many of these fields have been intermittently cul- 
tivated in modern times by means of rainfall only. A scatter of sickle flints 
and microlithic obsidians was found over the entire irrigated area. It may be 
noted that obsidian implements were absent on all the Islamic sites examined. 

At the present day the flood waters are led off the flood channel several 
kilometres above Hureidha and are carried down by a 4-m. channel running 
on the south side of the wadi (see Fig. 2) till they reach the palm groves of the 
town, where they divide and water many thousand palms. As the ancient 
system was so similar to the modern it seems probable that it resembled it 
in this respect also. Within the area mapped there was no sign of a supply 
from the flood channel. The main canal never approached it and the minor 
ones were actually truncated by it. A day was therefore spent in riding up 
the wadi in the hopes of finding the take-off of the main pre-Islamic canal. 
Traces of it were followed for 16 km. but nowhere did it approach the present 
flood channel till the latter swings across the valley floor towards the north 
cliffs (Plate 3). Here a well-defined ancient canal is truncated by the wadi 
bed. It has 2 m. high gravel-covered banks, 30 m. apart, and can be clearly 
traced for 80 m. or so in an eastward direction. Beyond this point there is 
no sign of it, and here may therefore be the actual take-off of the flood waters 
which fed the ancient supply. 

Possible confirmatory evidence was obtained about 1 km. upstream. Here 
there is a remnant of a V-shaped dam which projected from the southern bank 
part-way across the stream and would have served to divert the current to the 
entrance of the channel (Plate 11). In the bed itself only the foundations of this 
dam remain as a band of stones 32 m. broad, wedged on both sides by larger, 
more regularly laid material. —The downstream arm is 40 m. long and the 
upstream one 63 m., with a base of 81 m. along the wadi bank. The upstream 
branch springs from a base that wedges into the gravel of the bank for 2-6 m. 
The sloping sides are composed of wedge-shaped limestone blocks: eighteen 
courses high, probably the full number, are preserved on the downstream 
side and fourteen on the upstream. The infilling is of gravel. No sign of 
inscriptions or well-dressed stones were seen, and the age must therefore 
remain conjectural; but local tradition knows nothing of its history. 


1 Mr. Ingrams notes that in the Wadi Maseila the fields are constantly changed— 
‘Hadhramaut’ (Colonial Office Report No. 123, 1937, p. 59). 
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DISCUSSION 


Before the paper the CHAIRMAN (Admiral Sir WILLIAM GooDENoUGH) said: 
We have received a telegram from Lord Wakefield of Hythe who, as you know, 
gave great financial assistance to the expedition carried out by Miss Caton- 
Thompson and Miss Gardner. He says: 

‘‘Am extremely sorry to find I am prevented from attending the afternoon 
meeting of the Royal Geographical Society in response to your very kind invita- 
tion. Will you please convey to Miss Caton-Thompson my regrets at being 
unable to be present at her lecture, which I feel sure will be very enjoyable and 
instructive.” 

Miss Caton-Thompson is no stranger here. Egypt, North Africa, Zimbabwe, 
and various other places have been her study for some years, and she has before 
now given us the benefit of this study. This afternoon she will give us the 
benefit of her observations in the Hadhramaut, that long valley in southern 
Arabia which I have no doubt you all know something about. Miss Caton- 
Thompson will tell us of climate, irrigation, and early man in the Hadhramaut 
in a lecture which I now ask her to commence. 


Miss Caton-Thompson then gave the paper printed above, and a discussion 
followed. 

The CHAIRMAN: We come to these Afternoon Meetings especially to hear a 
proved expert speak on a subject of which he or she has the most intimate 
knowledge. That has been our good fortune this afternoon. Just before we 
came into this hall Miss Caton-Thompson said to me, ‘‘Dull stuff, Admiral,”’ 
but I can assure her that that is not the case at all. 

I am not qualified to speak in a critical spirit of the geological or archaeo- 
logical part of the lecture. About the part which has to do with man I might, 
perhaps, say a word now, because I have to leave. I know that neither geologists 
nor archaeologists like dates, but I would like to ask whether it is possible to 
date the Arabic inscriptions of which Miss Caton-Thompson spoke. 

Miss CATON-THOMPSON: They are dated indirectly, because too little is 
known about the development of the South Arabian language to be able to date 
them accurately in themselves. But in so far as there was pottery in the temple 
which produced these inscriptions, and in so far as it conformed in type to that 
found also in the graves, which I think were therefore more or less contemporary 
with the temple, we have, if we can find dating evidence in the objects got from 
the graves, the dating for the inscriptions. There are objects in the graves 
which are, within certain limits, datable. These are import seals which, if 
they had been made in Persia, would be dated from the sixth to the fourth century 
B.c. It is always necessary, of course, to allow for the time it took for an import 
to travel from a distant region to South Arabia, and to that has to be added the 
length of time that the object was in use before burial. 

Mr. W. L. Sciater then took the Chair, and called upon Dr. Lees to add to 
the discussion. 

Dr. G. M. Legs: I have listened with admiration to Miss Caton-Thompson’s 
excellent presentation of an interesting piece of research in southern Arabia. 
To my mind work of this type is much more important than more spectacular 
feats of travel, the objective of which may be to prove that someone else had 
placed a certain locality a mile or two east or west of the correct position. Research 
work of the kind now described involves great application and the painstaking 
assembly of a vast amount of detail, and it is only after a sufficient amount of 
evidence has been collected that conclusions can be drawn. 

As a geologist I have been particularly interested in the problem of terraces 
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round the coasts of Arabia. Miss Caton-Thompson has presented indisputable 
evidence for several oscillations of the relative sea-level and she has described 
how the deep valleys must have been excavated at a time when the sea-level 
was relatively much lower than it is at present. This agreed with my own 
observations in Oman, where I was able to show that the drowned valley systems 
indicated a one-time sea-level at least 1000 feet lower than at present. More 
recently, Colonel Sewell’s Arabian Sea expedition showed that along a great 
part of the Arabian coast the off-shore topography is rough and dissected like 
that of a mountain-side. He has been reluctant to regard this as evidence of 
drowned topography, but to my mind it is striking confirmation of Miss Caton- 
Thompson’s evidence. 

The age of this period of low sea-level is, of course, quite unknown, but it 
may be Pliocene or even later. Miss Caton-Thompson has provided striking 
proof of the ages of some of the more recent terraces. In Oman sub-recent 
marine shells occur at elevations of as much as 1300 feet above sea-level. No 
means of dating them exactly has been found, but on the other hand no research 
of this degree of intensity has been carried out. 

I should like to conclude by thanking Miss Caton-Thompson again for a most 
important paper excellently delivered. 

Mr. J. V. Harrison: It is a great privilege to have the opportunity of speaking 
about the interesting lecture Miss Caton-Thompson has just delivered. 

As a geologist I was most interested in the speculation as to when the Hadhra- 
maut valley was eroded. Miss Caton-Thompson mentioned that the bed on 
top of the escarpment, which was seen so magnificently in the photographs of 
the Hadhramaut taken from the air, is Eocene in age. That being a limestone 
and a marine deposit we know there could have been no question of the valley 
forming in Eocene times. It must have started later. Recent researches in more 
eastern Arabia have discovered marine Miocene beds there. Dr. Lees has just 
mentioned some in Oman, where I think there are none of the later Tertiary 
deposits. There are, then, Miocene deposits not very far away, and they are 
marine. It is therefore improbable that the valley was etched out, or even 
initiated, before Miocene times. The map made by Miss Gardner of the Hadhra- 
maut showed that the edge of the escarpment wasat a height of about 1000 metres. 
Therefore there had been an uplift of at least 3000 feet since Eocene times. 
In the Makran, in which Miss Caton-Thompson told us she was expecting to find 
data regarding the affinities of her archaeological finds, there is quite interest- 
ing geological evidence, because there one finds Pliocene beds which are now 
standing 6000 feet above sea-level. Those beds are marine, and thus we know 
that not so very far away there has been this great vertical uplift since the 
Pliocene. Dr. Lees has just told us that in Oman there has been later sub- 
mergence, and the evidence is clear that up-and-down movements have been 
going on geologically recently. Consequently I am bound to support the 
lecturer’s suggestion that the initiation of the Hadhramaut drainage must be 
assigned to the late Tertiary. 

I should like to welcome the introduction of the term “‘aeolian silt.”” In the 
central deserts of Persia—it is true they are a long distance from the Hadhramaut 
—we have been told there is loess; but the term seems inadequate for these 
deposits. Locally perhaps it may be justly defined as loess, but usually it owes 
its origin partly to aeolian and partly to water transport. For such beds we have 
long needed a term other than loess. ‘Aeolian silt” fills this gap, and although 
it is true that our science is cluttered up with too many new terms, this is one 
which will, I hope, be retained. 

Mention of tufa as indicating whether there was once greater rainfall in the 
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Hadhramaut interested me; not that I can assess from Miss Caton-Thompson’s 
evidence whether there was or was not greater rainfall in the Hadhramaut, 
but I should like to mention that tufa has a habit of crawling uphill under 
certain conditions. Professor Gregory showed in Dalmatia that some waterfalls 
are travelling downstream and not receding upstream owing to the building 
up of a deposit of tufa on the sill. One has seen the same thing in the Persian 
mountains where rainfall is quite abundant, and in the pluvial climate of 
Mosquitia the same growth on sills of falls occurs. I should like to ask Miss 
Caton-Thompson whether in desert regions it is possible that a spring may 
have dammed itself by the tufa growth and so have been forced higher and 
higher up the slope at the foot of which it at first issued ? 

In conclusion may I say that I think, with Dr. Lees, that geographical 
exploration of this kind, linking archaeology with geology, is something for 
which there is both need and scope in many parts of the world. 

Miss Caton-THOMpSON: I am afraid I am not in a position to reply to the 
question with regard to the tufa because I was at the springs with Miss Gardner 
one day only and did not study their structure and formation or the place they 
were in. I do not know whether it is relevant to the question, but tufas had 
formed in many places in most definite terraces. I should not like to go further 
than that because I do not think I am competent to express an opinion so far 
as the Hadhramaut is concerned. 

A FE.LLow: During the last war I happened to be posted for three years in 
south Waziristan, where there were valleys very much like that of the Hadhra- 
maut. They usually contained a stream, possibly 6 inches deep and 4 feet wide. 
The rainfall was 5 or 6 inches a year. Once during the three years there occurred 
a phenomenon well known to the local inhabitants: a burst of rain farther up. 
The flood came down the valley, lasting for about an hour, and one could hear 
the roar of the water for 5 miles round. I think that is the explanation of the 
gradual erosion of the valleys: a rainfall amounting to some inches which every 
now and then sends down a burst, carrying the whole of the deposit with it and 
cutting a deep channel. 

The CHarrMAN (Mr. W. L. ScLaTEr): Unless any one else wishes to add to 
the discussion, I will briefly conclude the proceedings. No doubt you will all 
join me in thanking Miss Caton-Thompson for a most charming and delightful 
lecture, wonderfully and clearly put not only so far as the geological aspects 
of the Hadhramaut are concerned but with regard to the archaeological aspects 
also. No doubt Miss Caton-Thompson has a great deal more material to give 
us, and we hope we shall be privileged to receive it when available. It is extra- 
ordinary that such great valleys, now absolutely dry, have been carved out by 
water. One must come to the conclusion that there has been a great amount of 
change in the climate of Arabia. It must at some period have been a far wetter 
climate than we now know it to be. 
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FAMINE AND WATER SUPPLY IN WESTERN 
RAJPUTANA 


F, F. FERGUSSON 
Afternoon Meeting of the Society, 5 December 1938 


} fh is the aim of this paper to give an account of the incidence of famine 
and its effects in the State of Marwar, generally referred to as Jodhpur 
State, and of the possibility of ameliorating the conditions of life of the 
inhabitants by the pursuit of a vigorous policy of water conservation. It is 
necessary for a proper understanding of the problems involved to give, in 
outline, a description of the climate and physiography of the State, as well as 
some account of the people and their mode of life. 

The climate is dry, the average yearly rainfall being 13-85 inches over the 
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period 1887-1938, for which records are available. It will be seen on referring 
to the diagram that in 59 per cent. of the total number of years for which 
records exist, the rainfall is below the average, due to the fact that the average 
is considerably influenced by four years of heavy rainfall, e.g. in 1916 and 
1917, when 25-96 and 46-32 inches were recorded, and in 1908 and 1893, 
when 33°61 and 29°72 inches of rain fell. 

In addition to a low average, the rainfall also exhibits a tendency to patchi- 
ness in its distribution, and it is quite common to be able to discern an almost 
clearly defined dividing line between areas over which the rainfall has been 
heavy and those where it has been deficient or totally absent. I have, on one 
occasion, when on tour of inspection, had my car continually bogged for 
7 miles on end and then suddenly traversed ground on which a dust cloud 
was raised in passing. There is a local Marwar saying, “Gai ro ek sing 
bhinjyo ne ek sing suko,” which means that only one horn of the cattle has 
been in the zone of rainfall. 
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The temperature varies very considerably throughout the year, in which 
three fairly well defined periods may be noticed. From December to March 
the weather is usually cool, with minimum temperatures in January and 
February, when the day temperature may be as low as 60° F. and the night 
temperature 30° F., though such low night temperatures are not recorded 
every year. From April until the end of June is the hottest period, during 
which the maximum day temperature attains 125° F., dropping to 95° F. or 
lower at night; the humidity during this period drops to a minimum of 
5 per cent. at midday, producing cracked lips and such other curious effects 
as the electrified state of one’s hair and any silk or woollen clothes worn. At 
the end of June the monsoon current begins to assert itself and the rains com- 
mence, usually by light showers accompanied by much thunder and high 
wind, and then from about mid-July until September or October in heavy 
showers; during this period the temperature seldom exceeds 100° F. but 
the humidity attains 95 per cent. or more. 

The wind direction throughout the greater part of the year maintains a 
remarkable constancy of direction, being from the south-west from March 
till the end of June and from the north-east from October until February. 
The south-west wind, which is intensely hot and violent, is known locally as 
the Joo; it transports an enormous amount of sand and dust and has caused a 
marked parallelism in the formation of the sand-dunes in the western half of 
the State. These dunes are of the seif type, but they are also peculiar in that 
they are arranged in groups, their forward tips united by a bar, giving rise to 
valleys between the individual crests; these valleys slope downwards against 
the wind direction. The occurrence of barchan dunes is somewhat rare and 
has only been observed in two restricted areas in which the sand covering is 
advancing at a comparatively shallow depth over an underlying rock floor 
of fairly even surface. 

The Joo in combination with the low humidity and the high daily tem- 
peratures during the month in which it blows has an important effect on water 
conservation; during the months of May and June the average monthly loss 
due to evaporation is nearly 11 inches. The annual evaporation loss is shown 
by the following table: 


Annual evaporation loss 


January .. .. feet July .. 0°627 feet 
February 0*450 August .. 
March .. .. 0656 September .. .. 
April .. 0°845 October .. 0°656 
May... .. 0°896 November .. .. O*510 
June... December .. 0°403 


The evaporation loss from the storage reservoirs supplying Jodhpur City 
has given rise to some intricate problems in the operation of the supply 
system. There are three main reservoirs, each having a different water surface 
area—capacity relation, and therefore different total losses due to evaporation. 
In the case of the largest reservoir the amount lost by evaporation at high 
stages is 4-55 times that consumed by the city, and the reservoir is therefore 
looked upon somewhat in the light of a poor investment; endeavours to 
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improve the position are being made by taking the full supply for the city 
from this reservoir when at high stage and by pumping into one of the other 
storage basins which has a greater depth and smaller surface area. 

The State has an area of approximately 36,000 square miles, being about 
290 miles long in a N.E.-S.W. direction, with a maximum breadth of about 
130 miles. 

The principal physiographical features are the Aravalli hills forming the 
south-eastern boundary of the State; the Luni river system, which with 
its tributaries rises in the Aravalli hills; the vast exposure of limestone and 
sandstone, in the form of a very low plateau, generally referred to as the 
Vindhyan Series; and the sandy semi-desert tract which covers the major 
part of the State. There are also numerous massifs of granite and rhyolite 
attaining to heights of as much as 3000 feet above sea-level. 

The various massifs of granite and rhyolite as well as the low plateau of the 
Vindhyan Series are dissected by stream beds of the wadi type which radiate 
in all directions, finally losing themselves in the surrounding sand-dunes. 
For a few hours after a heavy rain these stream beds, or nallahs, become 
rushing torrents bearing enormous quantities of sand and of rock fragments 
derived from the processes of denudation—wind erosion, chemical weather- 
ing, and desquamation—with the result that all the massifs are surrounded 
by a symmetrical glacis formed of these deposits. The water brought down 
in the nallahs is almost immediately absorbed by the sandy soil, and there 
is therefore usually a plentiful supply of water available in the wells round 
the edges of the massifs. It is, in general, less liable to salinity than the water 
in the wells lying at a distance from the massif, because of the higher degree 
of washing which the subsoil in the vicinity of the massifs receives. 

The rhyolites are referred to as the Malani Series, taking their name from 
the part of the State in which they are most extensive; they occur over an 
area of at least 17,000 square miles and are post-Aravalli and pre-Vindhyan 
in age. 

The Vindhyan Series in the vicinity of Jodhpur City lies unconformably 
on the rhyolites and includes, in its lower beds, pebbles of water-worn 
rhyolite. The surface of the rhyolite, on which the sandstone rests, had been 
subjected to an advanced degree of sub-aerial denudation before the deposition 
of the sandstone. The Vindhyan Series was laid down under peculiar climatic 
and physiographic conditions; there is a complete absence of fossil remains, 
if one excludes some doubtful markings, the exact interpretation of which is 
difficult. Ripple markings, current-bedding, and sun cracks together with 
extensive beds of water-worn quartz pebbles are evidence of deposition in 
shallow water, possibly in coastal lagoons, and this might well account for © 
the salt pans and gypsum lenses which are so prevalent throughout the 
State. 

A theory has been advanced that the salt deposits owe their origin to wind- 
blown salt from the Rann of Cutch and the Arabian Sea. I have tried to 
obtain evidence definitely in favour of one or the other theory during numerous 
traverses of the State when surface and subsurface conditions have been 
investigated, and, while finding the second theory difficult of acceptance for 
various reasons, I think an open mind must be maintained for the present. 
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in composition from partially cemented conglomerates to light sandy and 


The greater part of the State is covered by alluvium of recent age 
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loamy surface soils, which are extensively underlaid by deposits of kankar, 


an impure calcareous concretion. 
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i A typical soil section would show a depth of about 2 feet of sandy loam 
overlying kankar and partially cemented gravel. 
The soils of the State are classified locally as follows: 
Magra or tharra, which is a soil formed in situ from the decomposition of a 
rocky surface; this formation is common in the area of the Vindhyan 
Series and is poor from an agricultural or pastoral point of view. 
Retli, a light sandy soil, is divided into two classes: dhari in depressions and 
dhora when occurring in the form of sandhills. Both types produce good 
crops of bajra, jawar (Sorghum vulgaris), and moth when the rainfall is 
; suitably distributed. About 19 per cent. of the cropped area of the State 
is retli. 
. Bhuri is the prevailing soil, and may be described as a light sandy loam; it 
covers about 59 per cent. of the cultivated area of the State and yields good 
kharif crops of bajra, moth, till, jawar, and gram; when irrigated it pro- 
duces important rabi crops of wheat; about 4 per cent. of the area of bhurt | 
soil is irrigated, either from wells or tanks. | 
| 
| 


Matiyali lies in the central and south-eastern parts of the State near the 

foothills of the Aravalli. It contains a higher percentage of clay than 

the bhuri and produces good sewaj or unirrigated crops of wheat and 

gram when the rains are heavy and occur late in the year; under well 

or tank irrigation crops of wheat, cotton, barley, and tobacco are 

produced. | 

The variations in the soil characteristics are responsible for considerable x 
differences in the social structure of the life of people, which is particularly 
i in evidence during famines. 

In the retli and bhuri areas, deficient or badly distributed rainfall results in 
a failure of the staple crops and scanty grass, thus depriving both man and 
. beast of their means of subsistence. As this is rather the rule than the excep- 
tion the people are semi-nomadic in habit, and on the advent of a period of 
scarcity they drive off their animals to other parts of the State, going even as 
far as Kathiawar, Central India, and the Punjab in search of grazing for their 
cattle and work for themselves; at such times their villages are left in the 
charge of a few of the older men and women. Since these migrations are of 
frequent occurrence in the western part of the State the villages are small and 
consist for the most part of quite unsubstantial huts of beehive form roofed 
with thatch. 

On the other hand in the eastern part of the country where the soil is richer 
and the rainfall less liable to fail, and where wells are plentiful, the villages 
are much larger and the houses more substantially constructed of stone and 
timber. The population is stationary, and merchants (mahajans and banias) 
and bankers (seths) settle in considerable numbers and establish their busi- 
nesses. In this more favoured zone certain primary industries such as cotton 
ginning and flour mills, tanneries, stone quarries, and various village industries 
have been established and flourish. The marble quarries and carving factories 
at Makrana in the extreme north-east of the State are worthy of special notice, 
since from these quarries was taken a good deal of the marble for the Taj 
Mahal at Agra and almost all the marble of which the Queen Victoria Memorial 
in Calcutta is built. 
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The population of the State at the time of the ten-yearly census is given in 
the following table: 


Total population Males Females 
1891 .. > 2,528,178 1,329,478 1,198,700 
IQgOI .. 1,935,565 1,033,857 go1,708 
IQII .. ba 2,057,553 1,075,269 982,284 
.. 1,841,642 971,115 870,527 
1931 .. 2,125,982 1,109,912 1,016,070 


About 10 per cent. of the population lives in the twenty-six larger towns 
and the remainder is rural, living in the four thousand odd villages and dhanis, 
or hamlets; the unit of the economic life of the State is therefore the village. 
The villagers are in general agriculturalists comprising 60 per cent. of the 
population; they possess smallholdings in which they have an hereditary 
interest. Grouped round the land-holders in the village community are the 
priests, or Brahmins, the various artisans, and finally the shepherds and 
menials. 

The majority of the cultivators are Jats, Bishnois, Patels, Rajputs, Muham- 
madans, and Kaim Khanis. They are a hardy and frugal people content with 
the barest subsistence, as indeed they must be, except in the more favoured 
parts of the country; they generally have two meals a day, consisting of bajra 
roti or chupatti of bajra meal, with curds or dahi and milk; chillies and other 
local vegetables are eaten when obtainable. Notwithstanding the hard 
existence which they lead the people are cheerful, kindly, and very hospitable. 

The mean density of the villages is about one to 8 or g square miles of 
country with an average population of 480, giving an average density of 
population of 53 per square mile; in the semi-desert parts the population is as 
low as 8 persons per square mile. As may be expected, the population is 
densest where the rainfall is heaviest and where irrigation may in consequence 
be practised. The density-rainfall grouping is shown in the following table: 


Rainfall in Density of population 


inches per square mile 
Hill districts bordering the Aravalli 
and Sunda hills... .. Over 20 inches 125 
Submontane districts .. 100 
Central district—dhuri soil .. 10 50 
Semi-desert district—reth soil under 10 25 


The numerical density given above does not really indicate the capacity 
of the soil to support the population. 

The area under cultivation by irrigation never exceeds goo square miles 
out of the total area of 36,000 square miles; 700 square miles would be the 
probable average. This area is sufficient under favourable conditions of wind 
and temperature, during the growing season, to produce food for about 
50 per cent. of the population. Such crops are known as the rabi crops, and 
consist mostly of wheat, which on account of the price it commands outside 
the State is economically beyond the reach of the bulk of the people. 

It will be realized therefore that the kharif or rain-matured crops are of 


Aajunos tanyg ut valpa oy) u 
ui 71244 V Uy 


$$ 


Irrigated wheat crop 


in matiyali country 


7 Deepening a village tank in matiyali country 
: 
| 


FAMINE AND WATER SUPPLY IN WESTERN RAJPUTANA 45 


the greatest importance in the economic life of the people. These crops require 
good rains in the latter part of June, with showers of 11.-2', inches at 
intervals in July and August, with lighter showers in September and October 
to ensure a maximum yield; a deficiency in July or August results in an almost 
total failure of the kharif crop, and unfortunately, as will be seen from the 
rainfall diagram (p. 39), such deficiencies are distressingly frequent. A failure 
of crops and grass may and does occur in a year of more than average rainfall 
if the rainfall is deficient in either July or August, while crops which have 
received a good start due to beneficent rains in July and August may be con- 
siderably damaged by a hot and dry September. It will be seen therefore that 
agriculture in this State is very much of a gamble, and famines are in conse- 
quence of frequent occurrence. 

The following table gives a list of the severest of the famines which have 
afflicted the State so far as it has been possible to obtain information from 
reliable sources. 


Classification of 

Year the famine Remarks 

1792 unkal grain famine, which affected Peninsular India as 
well 

1804 unkal grain famine, Central India, Rajputana, and Punjab 

1812 trikal the severest famine spoken of to date, all crops failed 

1833 trikal grass famine—emigration to Gujrat saved the herds 

1838 unkal grain famine without severe effects 

1848 trikal severe famine in Marwar—emigration to Malwa 
and Gujrat saved herds and people 

1850 unkal grain famine—distress relieved by emigration 

1853 unkal grain famine—distress relieved by emigration 

1868 trikal very severe owing to total failure of June and July 
rains 

1869 unkal grain famine—conditions in Gujrat and Malwa 
also bad 

1877 trikal a severe famine which affected many parts of India 

1891 trikal rainfall above average but badly distributed— 
deficient in August and September 

1895 unkal rabi crops were good owing to November rains, 
drought conditions extended to Gujrat and 
Malwa 

1896 unkal famine was fairly severe owing to previous year’s 
poor rains 

1898 unkal total failure of kharif crops 

1899 trikal severe famine 


unkal means a famine in which one of the crops fails 
trikal means a famine in which both crops and grass fail 


Famines generally affect the people in the semi-desert areas of the State 
first, and they begin to move in an easterly direction so as to have watering 
for their cattle provided by the more numerous wells and such grazing as 
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may be available. They usually do not proceed outside the State boundaries 
until it is known that the radi crops are also a failure, in which case a general 
exodus takes place, or used to take place before the advent of railways. 

It is estimated that in the famine of 1868, which also afflicted surrounding 
areas as far as Kathiawar, Central India, and the Punjab, 373,000 men and 
200,000 cattle out of the total number who emigrated in search of grazing 
perished from starvation. Many of those who eventually returned did so in 
such a weakened state of health that they fell victims to the cholera epidemic 
which usually accompanies famine conditions. The depletion of the popula- 
tion due to famine is indicated in the census table given above, though it should 
not be concluded that the total decrease from 1891 to 1901 is accounted 
for by deaths, as many who emigrate during a famine establish themselves 
elsewhere and only drift back when prosperity has returned to their own 
districts. 

The last severe famine which affected the State was in 1899. It followed a 
year in which partial failure of the rains occurred, when a crop of only 40 per 
cent. of the average was reaped; in 1899 itself the kharif crop was a total failure 
and the rabi crops produced less than 30 per cent. of the average. Moreover, 
as a result of the partial failure of the kharif crops of the previous year, a heavy 
increase in well irrigation took place in an attempt to make good the deficiency 
in food grains; this depleted the wells and rendered it difficult to ensure a 
supply of drinking water for man and beast. 

The advent of a fairly widespread railway system throughout the State 
during recent years has enabled the Jodhpur Government to remove a great 
deal of the terror and alleviate much of the suffering which accompanied 
famines in the past. Fodder, grain, and even water have been railed to stricken 
areas, and the policy now pursued is to establish stocks of fodder in localities 
in which water is unlikely to fail. Zones of safety are thus constituted to 
which emigrating men and animals may be directed, instead of being allowed 
to wander aimlessly about the country, only too often to find that they have 
gone, on hearsay, to a destitute area and that their animals are too exhausted 
to be extricated and must be left to die in thousands. 

The railway system and the establishment of central accumulations of 
fodder however do not protect the people from all the results of a capricious 
rainfall. A rainfall distribution which is favourable to the production of 
bumper crops for which light but frequent showers are necessary is unfavour- 
able to the adequate replenishment of water supply due to the absorbent 
nature of the soil. This has resulted in many villages having to emigrate in 
search of water, notwithstanding an adequate supply of fodder in the form of 
good grazing over their countryside as well as in the form of fodder stacks. 
In the case of many villages this evacuation has, in the past, been almost an 
annual procedure and involved the villagers in heavy loss besides leading to 
complaints from the inhabitants of the areas to which the emigrants proceed, 
as the influx of additional men and animals leads to the overstressing of their 
own resources. It is therefore very desirable to ensure, as far as possible, that 
the normal village life remain undisturbed during famines or periods of water 
shortage, by arranging for the transport of fodder and by improvement in 
the water supply. 
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There are two main sources of supply available to the villagers, namely 
wells and surface storage in the form of excavations in the ground, called 
locally nadis or talaos, into which water is led by means of an imperfect 
system of channels or ditches; sometimes the surface storage consists merely 
of an embankment thrown across a depression in the surface of the ground. 

Owing to the prevalence of salt in the subsoil, the water in the majority of 
the wells throughout the State is brackish to saline. I have on numerous 
occasions tested water from wells which the villagers themselves classify as 
sweet and the best I have been able to say about it is that it was unpalatable; 
according to our standards, well-water is for the greater part undrinkable. 
It is probably no exaggeration to say that out of a total number of about 
54,000 wells in the State less than 5 per cent. could be classified as potable; 
hundreds have been allowed to become derelict owing to increasing salinity 
since they were first sunk or to having struck saline water originally. Wells 
suffer from a further disadvantage: the immense amount of labour required 
to draw sufficient water for the inordinately large herds of cattle and goats 
possessed by the villagers. The average depth of the wells throughout the 
State is probably 150 feet, and the diameter rarely exceeds 6 feet, making 
it impossible to work more than one charsa at a time; and this is the only 
water-lifting device within reach of the village economy. Along the Aravalli 
foothills and adjacent to river courses, where the water table is usually much 
less than 100 feet below the surface, Persian wheels can be operated. 

The charsa is a leather sack which is let down the well at the end of a rope 
operated by a pair of bullocks or a camel. It contains on an average 30-40 
gallons of water, and from a well 150 feet deep it would be possible to draw 
not more than about 300-400 gallons per hour when the well is yielding 
freely; the rate of course drops off considerably when it is necessary to allow 
the charsa to remain long enough for the water from an overstressed well to 
trickle from the sides and fill it. Under such conditions, which are moreover 
of frequent occurrence, it is rarely possible to deliver water at a rate sufficient 


to water all the animals, and it is quite common for them to have to go with - 


only one watering in two days over long periods. 

As the sinking of a well involves very heavy labour for the villagers with 
the primitive tools at their command it is rarely that they are willing or able 
to continue sinking much below the surface of the water-table as they find it 
(indeed to go deeper often leads to salt water being tapped), and most wells in 
the less favoured parts of the State are more or less always overstressed. 

Wells also exhibit a tendency, over the past nine years during which records 
have been kept in my Department, to yield decreasing amounts and even to 
dry up completely due to a lowering of the water-table; records of forty wells 
in and around Jodhpur City exhibit an average lowering of the water-table 
of 25 feet since 1930. This decrease in yield and lowering of the water-table 
may be due, so far as the districts are concerned, to a period of nearly twenty 
years during which no phenomenally heavy rainfall has occurred; and, in the 
case of Jodhpur City, partly for the above reason but mainly due to the installa- 


tion of electrically driven pumps and consequent stressing, the diversion of | 


surface run-off in storm-water drains, and to the extensive paving of the city ° 


streets. 
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In view of all the disadvantages attaching to wells as the main source of 
supply an attempt has been made to utilize more efficiently the surface run-off 
due to rainfall by improving selected tanks or madis in the vicinity of the 
villages. There are an immense number of these madis scattered throughout 
the State; the density varies from one in 28 square miles of country in the 
sand-dune area to one in 0-g of a square mile in the matiyali area; the mean 
density being one in 5 square miles. They are usually shallow and unprovided 
with any system of channels to bring in the water from rainfall, and even in 
years of favourable rainfall only a small percentage of them holds water for 
more than three or four months on account. of the excessive loss through 
evaporation and seepage, the former alone accounting for about 7-5 feet per 
year. 

With a view to making the supply last from one rainy season to the next a 
programme of improvement has been embarked upon by the State, which 
consists in deepening the nadis so as to reduce the surface area of the stored 
water to a minimum, so lessening evaporation loss while increasing the depth 
stored. This results in a smaller area of tank in porous soil and therefore less 
seepage loss. The minimum depth aimed at is 16 feet; main channels are 
provided radiating out from the storage basin, and into the main channels are 
led a system of closely spaced lateral or herring-bone drains, the object being 
to lead the rainfall run-off as quickly as possible to the madi and so prevent 
ponding-up in puddles and loss by seepage into the surrounding country. 

The experience so far gained in upwards of one hundred villages shows 
that, except in very sandy tracts or in years of exceptionally unfavourable 
rains, these methods have proved efficacious. In the case of a number of 
villages there has been no shortage of water since the inception of the work, 
notwithstanding three years of subnormal rainfall; in cases where the amount 
of water stored has not been sufficient to last until the next rains the wells have 
at least been rested over a number of months sufficient to allow of a consider- 
able degree of recuperation. The annual evacuation of a number of villages 
has been entirely arrested, and in some cases the population has shown a 
tendency to increase owing to former inhabitants drifting back. 

It is hoped later on, as the programme of improvement to nadis outlined 
above approaches completion, to turn our attention to more elaborate means 
of storage, such as the provision of masonry cisterns in the beds of the improved 
nadis and the leading of surplus water, in years of good rainfall, into wells 
with a view to augmenting the subterranean storage. It is believed that by 
feeding water back into the wells a layer of fresh water may be established, 
even in cases where the bottom of the well lies in a belt of brackish or salt 
water, and that in the most unfavourable conditions a dilution will take place 
which will render the subsoil water at least drinkable for animals, thus 
forming a reserve to which recourse may be had when surface supplies fail. 

A commencement has been made, but a very great deal still remains to be 
done, and progress must necessarily be slow owing to questions of finance 
and of finding the necessary staff to carry out the work. 
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DISCUSSION 


Before the paper the CHAIRMAN (Professor KENNETH Mason) said: I intro- 
duce to you this afternoon Mr. Fergusson, Senior Executive Engineer of 
Jodhpur State, western Rajputana, who is going to give us an interesting paper 
on famine and water-supply in that State. 


Mr. Fergusson then gave the paper printed above, and a discussion followed. 

Mr. E. N. Wess: First I would thank you for this opportunity to hear and speak 
to this paper by Mr. Fergusson. I feel that your Society is to be congratulated 
on the encouragement given to the collection and dissemination of just this 
type of information, which is so great a help to all concerned with India and a 
most valuable record for posterity. The inter-relation between physiography and 
people has not always been recognized as such a primary concern of geographers. 

May I submit that you are fortunate in securing a paper by Mr. Fergusson. 
It has been my privilege to know him intimately for some twenty-two years: 
as a budding subaltern of Australian Field Engineers during the Great War, as 
a fellow water-power engineer, and as a most able engineer for public works 
in an Indian State. I can speak for his exceptional courage, ability, and versa- 
tility, while the preparation of this paper, sandwiched between the multifarious 
duties and demands of Jodhpur’s widespread works in addition to the complete 
design and execution of a major water-supply scheme costing some £300,000, 
is ample testimony to his dynamic energy. Mr. Fergusson has described certain 
conditions prevailing in Marwar State and some of the steps he has instigated 
to alleviate the lot of the hardy Rajput people, but it is worthy of record that 
during his six years’ appointment he has more than trebled the supply of water 
in Jodhpur and has earned the soubriquet of ‘Pani ke Bap” (Father of Water) 
from an appreciative people. 

Relatively few people realize India’s deficiency in the natural conservators 
of water such as lakes and glaciers; there are practically no freshwater lakes, 
and no glaciers outside the Himalaya. Consequently when one remembers 
that in most regions all rainfall is concentrated into one short season of four 
months, wherefore most rivers are almost dry for long periods, the extent of 
the dependence on the ground as a reservoir will be evident; it is hardly sur- 
prising if sometimes it becomes overworked. Although one of the main achieve- 
ments of British administration and engineering in India has been the series of 
vast irrigation projects executed, nevertheless the water supply from these is 
secondary to that of both the surface tanks or “‘bunds”’ and the innumerable wells. 

Mr. Fergusson has referred to the depletion of the underground supply and 
lowering of the water-table, which actually is becoming a menace in many 
parts of India, due not least to modern contrivances and ideas which have 
upset the established balance between precipitation, absorption, transfer, and 
extraction. You will have heard of tube-well irrigation on the grand scale 
introduced by enterprising engineers in the United Provinces. This has been 
a great initial success, but whether even this huge underground river can be 
tapped indefinitely at the present rate without either lowering the water- 
table or diminishing other important supplies remains to be seen. I under- 
stand that parallel experience in the Punjab on a smaller scale has provided 
salutary warning against the prosecution of any such wholesale scheme there. 
While it is admitted that the geological formation is different, the results demon- 
strate the necessity for caution. 

The Jullundur district (east Punjab) may be cited as a case in point. For- 
merly the water-table never retreated more than 40-50 feet below the ground- 
level. Following on deforestation of the Siwaliks, diversion of the run-off east- 
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wards, and depletion of the underground reservoir by electric pumping, the 
water-table has sunk as much as 100 feet, which is far beyond the reach of the 
poor man and threatens distress to many. Amelioration of these conditions is 
practicable only by outside agency, while readjustment of natural balance must 
be a matter of many decades during which contributory works are executed and 
rigid control of pumping is enforced. 

The utilization of water supplies from and on the surface is tolerably straight- 
forward and tends to regulate itself, but the underground cycle is so long and 
involved as to prompt most careful collection of data and cautious action. It 
is on these grounds that Mr. Fergusson’s paper is so valuable and welcome. 

Mr. J. N. L. Baker: One of the points I had intended to raise has been 
touched on by Mr. Webb. I hope Mr. Fergusson will not think me imper- 
tinent if I suggest that he should elaborate the point made with regard to soil 
erosion. If I remember rightly Mr. Fergusson does not attribute the decrease 
in the yield of the wells to actual erosion of the soil. 

Mr. Fergusson has referred to the annual rainfall of Jodhpur State, and in 
the printed paper he quotes it as 13°85 inches. I do not quite know what that 
figure refers to, whether to the average rainfall for the whole State or not; but I 
think Mr. Fergusson would agree that an average rainfall figure for a large area 
such as he has been dealing with is really not very significant. In that part of 
India the most significant fact is the variability of the rainfall. Mr. Williamson 
and Mr. Clarke in their analysis of the variability of India’s rainfall have shown 
that in the south-western portion of this region the variability is never less than 
somewhere in the neighbourhood of 30 per cent.; it decreases as one goes 
north-westwards. That point, it seems to me, has some bearing on the general 
question of cultivation and also the movement of the people into the east of 
the State. If the rainfall average is only something in the neighbourhood of 
5-10 inches and the variability is very great, the people never get a chance 
to settle down, and may therefore develop nomadic tendencies. I do not put 
that forward as a dogmatic statement. I am merely asking Mr. Fergusson 
whether or not that really is so. 

Mr. Fergusson quoted the figure for the 1931 census. In the printed paper 
he gives figures for the last five censuses. The 1931 figures were considerably 
in excess of the 1921 figures, and the whole figures show very close corre- 
spondence to the movement of population for India as a whole. That is to 
say, they are down in 1901 and up in 1911; down again in 1921 and up again 
in 1931. But the striking fact is that the population in 1931 was still 400,000 
less than it was in 1891. Mr. Fergusson suggests that the country is by no 
means over-populated in spite of its apparently poor condition, and I am 
wondering whether the difference of 400,000 is to be accounted for partly by 
migration from the State as a whole to other parts of India. It seems important 
that when India’s population is growing at such a rapid rate there should be 
some parts of India where there is room for considerable expansion. 

Sir Louis Dane: For many years I had much to do in the Punjab with 
country somewhat resembling that about which we have heard this afternoon. 
When I went out in 1876 the southern Punjab was more or less a waste, not 
quite so desolate perhaps as Jodhpur, but approaching it. I am glad to have 
this opportunity of testifying to the wonderful work that the engineers have 
done in India, especially in the Punjab, in the north-west, and in some of the 
Rajputana States. What Mr. Fergusson has been doing in Jodhpur shows what 
can be done in almost impossible conditions. 

In the Punjab we had tanks and wells 150 feet and 180 feet deep, with water 
generally salt when we got to the bottom, but we were fortunate in having rivers, 
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and by utilizing the supply that was held up by the snowfall and glaciers of the 
Himalaya we were able to make canals which covered most of the Province. 
That meant that between the time I first went out and about 1885, when we 
really began seriously to deal with the problem, we irrigated a total area of 
10,000,000 acres, that is, three times the irrigation of the whole of Egypt and 
more than double the arable area of England. Land which used to sell at 
sixpence per acre before we made the canals rose to sixty pounds an acre. That 
will give you some idea of the miracles the engineers can perform, given favour- 
able conditions. That is unfortunately not to be expected in Jodhpur because 
there is one thing that even engineers cannot do: make water run uphill. A 
good deal has been done in the adjoining State of Bikaner. Bikaner of course 
had no real claim on the water of the Punjab rivers. It did not touch the rivers 
of the Punjab at any point, but some years ago the Government of India very 
wisely said that the old custom by which the water of the rivers could only be 
enjoyed by the riparian owners must be set aside, and the supply of the rivers of 
India be applied for the greatest good of the greatest possible number of people. 
I am glad to think that Bikaner State has been given a share of the water of 
the Sutlej, and I believe they have about 1,000,000 acres irrigated from that river. 

Jodhpur unfortunately is on rising ground south of Bikaner, and I am afraid 
that the people of that State will not be able to benefit from the Punjab water, 
even though the supply is likely in the not distant future to be largely increased 
by the huge Bhakhra dam up in the Himalaya, which I proposed before I left 
India but which was hung up for a number of years. I hope it is now going 
through. The dam will be 500 feet high and will hold up a lake 50 miles in 
length; it will have enough water to irrigate 2,000,000 acres and produce a large 
quantity of electric power. When the dam is completed it will undoubtedly 
enable the whole of the rest of the southern Punjab to be covered, will add very 
largely to the irrigation of Bikaner, and give an adequate supply to all the canals 
running from the Sutlej, which at present get very poor supply. 

As Mr. Fergusson has shown, a great deal can be done by means of tanks 
and bunds. In fact, I was interested on the Frontier in a form of cultivation 
which was known as laghoba. I believe it prevails to some extent in Bikaner. 
The ground-slope was roughly terraced with earthen dams along the fields. 
When the rainfall came down it filled up the bunds, and the fields had 2-3 feet 
of water standing on them. That percolated into the soil, and by that means 
a very fair crop was grown. There is no doubt that one cannot expect the results 
in Jodhpur that can be achieved in Bikaner. Nevertheless that inhospitable 
country produces some of the finest men we have in India, the Rajputs. The 
Jodhpur people are some of the best that exist. 

Mr. Fergusson remarked that since the railway had been made the terrible 
mortality among animals and, to a certain extent, humans due to drought had 
been considerably lessened. When the Bikaner and Jodhpur States proposed 
to make the railway they were strongly dissuaded by the Government of India 
from so doing, because a Public Works Commission reported that in no cir- 
cumstances could such a railway pay more than 1 per cent. upon the capital. 
However the Jodhpur and Bikaner States were very obstinate. I happened to 
be Foreign Secretary to the Government of India at the time, and was glad to 
be able to advise that the States should be allowed to make the railway, as they 
had the money. The railway was made and, like all long haulage desert lines 
that run through a scattered population, it paid wonderfully. Moreover, as you 
have heard from Mr. Fergusson, it has practically relieved the States of some 
of the worse features of famine. 

Mr. Fergusson spoke of the Makrana marble used for many of the buildings 
in India. I do not know whether the quarries are now fully equipped with 
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diamond saws and all the other resources of civilization. When Lord Curzon 
wished to make the Queen Victoria Memorial in Calcutta he, being a great 
classical scholar, proposed to utilize Pentelic marble in the building of the 
memorial, as the slabs and blocks of the size required could not be got in India. 
Experience showed that Pentelic and Carrara marbles did not wear well, 
whereas the Makrana marble stood the climate of India admirably. I had been 
responsible for suggesting to the Viceroy the present site of the memorial, 
and so happened to be one of the trustees. Greatly daring, I protested against 
the use of foreign marble in India when we had Makrana marble on the spot. 
I ascertained from the architects that they could not possibly complete the 
brick core of the building for two years. That allowed of an opportunity to 
equip the Makrana quarries with the necessary machinery to enable them to 
cut the marble slabs for the memorial. To my surprise, when the proposal 
came before a meeting of the trustees it was accepted, and Lord Curzon was 
left in a minority of one, which was, I suppose, about the only time in his life 
that that ever happened. The memorial is built with Makrana marble, and I 
understand it is one of the finest memorials that the Indians and the British 
combined have put up anywhere in India. 

Lieut.-Colonel J, E. E. Craster: I am, I suppose, one of the few survivors 
of those who worked on famine relief in India in 1900, thirty-eight years ago. 
I should like to add a word or two in support of what Mr. Fergusson has said 
with regard to the value of the village tanks. I was employed in the Ahmednagar 
district and there the village tanks had been allowed to silt up, very few being 
in working order. The Public Works Department were busy with big irrigation 
schemes which were revenue-producing, and thus the small village tanks had 
been left. The result was that the people in the villages not only had no water 
for their crops, but often had none even to drink. Had those tanks been kept 
going I am sure that the famine would not have been nearly as bad as it was. 

With regard to migration, we in the Ahmédnagar district were to some 
extent swamped with people migrating from Hyderabad, because there they 
had not started their famine relief work quite so soon as we had. Naturally, 
when they had nothing to eat, they came to a place where there was food. We 
had to cater not only for our own people but for a large number of migrants. 
Mr. Fergusson spoke of 373,000 from Jodhpur State alone dying in 1868. The 
loss of life in the 1900 famine was, I believe, very small, which was due to better 
organization. Actually famine is a result of lack of transport. There is always 
food somewhere, and if you can get it to the people they of course will not die 
of famine. If there are no means of transport, which was the state of affairs in 
1900 when there were very few roads and railways, then of course it is difficult 
to get food to the people. Often irrigation schemes produce large revenues, 
but they do not prevent local famine. I was therefore very glad to hear from 
Mr. Fergusson that in Jodhpur State they are concentrating on the village tanks 
and generally improving the output of water from them. 

Mr. F. F. Fercusson: Mr. Baker has raised the question of erosion, but I 
am not sure in what connection he refers to erosion. It is beyond the reach of our 
resources to tackle such erosion as occurs, and we do not consider that erosion 
is a very serious problem at present in the State; or perhaps I should be more 
correct in saying that we have more serious problems to take up our time and 
the funds at our disposal. 

With regard to the average rainfall, the average given is for Jodhpur City. 
Jodhpur being more or less the centre of gravity of the State, it is the only 
rainfall of which we have definite records over a length of time. It is not a true 
index of the rainfall of the rest of the State except in a general way. Years of 
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poor rainfall in Jodhpur are more or less years of poor rainfall throughout the 
State. Actually the highest rainfall occurs along the Aravalli hills, where it comes 
to 23 inches, and the poorest to about 5 inches in the extreme west of the State. 

Mr. Baker drew attention to the fact that the population in 1931 was less 
than in 1891. That was partly due to deaths by famine and partly due to people 
having left the State during all severe and minor famines and having settled in 
other parts of India. Actually in the last three years there has been a drift back 
to the State, and many villages which I passed through in 1931 and 1932 now 
show a great increase in the number of houses occupied. 

Sir Louis Dane referred to the Bikaner canal. Actually I do not think it 
impossible geographically to extend the canal into Jodhpur State. The limita- 
tions are imposed by the existing cross-section of the canal. Bikaner wants more 
water than the canal can at present deliver. To bring it down into Jodhpur State 
to a place where it would serve a useful purpose from the point of view of 
irrigation means another 100 miles of canal, which I think is beyond the reach of 
our purse. Sir Louis Dane also mentioned the practice of putting small mounds 
or ridges of earth to catch rainwater. Actually that is a practice which prevails 
to a considerable extent in Jodhpur State, and is known as sewage irrigation. 

His reference to the railways is quite apt. At present about 30 per cent. of 
the revenue of the State comes from the railway, and I think I am correct in 
saying that the return on capital expenditure is about 9 per cent., averaged over 
the last four or five years. 

The Makrana quarries, I regret to say, are not fitted out with the latest equip- 
ment, because of conservatism of the Silawat families who work them. 

The CHAIRMAN: I am particularly interested in this question because I 
lecture on India in Oxford, and it is important to note any new developments. 
There is still a great deal of value in the very excellent Imperial Gazetteer of 
India published thirty years ago. In that work and in the papers of about that 
time we find it stated that the chief regions of famine in India are not those 
where there is a minimum rainfall. There, in western Rajputana, the people 
have been accustomed to move out of the area altogether at the first sign of 
scarcity, so that actual famine conditions were avoided. The worst Indian 
famines have occurred in those regions where there is normally sufficient rain- 
fall and so, normally, a full population; here there is no tradition of temporary 
migration when scarcity prevails, and famine quickly follows scarcity. I used 
often to wonder when the Government would really take up this question of 
preventing migration, and whether anything could be done to keep the people 
in their States. In the three years 1896, 1897, and 1898 particularly, the people 
went from the areas of scarcity, hoping to find plenty in the eastern Rajputana 
States, in the Central Indian States, and even in the Central Provinces, thereby 
increasing the problems of regions which were also suffering from famine. I 
think I am right in saying that over five million deaths occurred in two years 
from famine, largely due to immigration from the western States of Rajputana. 
Now the Government has definitely tackled the question in the States them- 
selves and is keeping the people back by means of railways, the remission of 
taxes, the deepening of tanks, and by laying dumps of supplies which, of 
course, can only be done where there is water for the people to drink. Thus the 
Government, and such energetic executive officers as Mr. Fergusson, are doing 
a very important piece of work on behalf of the people in the areas concerned. 

We have listened this afternoon to a very interesting lecture, followed by a 
discussion in which many points have been raised and answered. I will not take 
up your time any longer, but will ask you to accord a hearty vote of thanks to 
Mr. Fergusson. 
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THE STRUCTURE OF THE LOWER YANGTZE TERRACES 
J. HANSON-LOWE 
Afternoon Meeting of the Society, 14 February 1938 


i a journey to easternmost Hsikang in the summer of 1936 the 
author took the opportunity to examine the interesting terrace features 
of the lower Yangtze developed between Ichang and the delta. By making 
use of “‘chicken-boats” it was possible, with the single exception of a 50-mile 
stretch above Hankow, to see the whole of the lower Yangtze by daylight. 
These tiny boats keep close to the banks, and stop so frequently that it is possible 
not only to find places likely to yield interesting data but also to land and visit 
them. 


Before discussing these terraces it is important to mention that they have 
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Fig. 1. Sketch-map of the lower Yangtze showing the terrace sites 


by no means a solely parochial interest: in the first place they are developed 
at intervals along nearly 1000 miles of the river; further, they have outstanding 
significance in relation to such major problems as climatic changes in the 
recent geological past, the formation of rock pediments, the southern limit of 
true loess in China, and the question of changes in mean sea-level during the 
glacial maxima. Moreover they serve to illustrate the general importance of 
terrace study. The question of terrace terminology is discussed in an 
Appendix (see p. 63). 

Of the ten major localities dealt with in the following study (see Fig. 1) 
there is only one that really deserves the appellation terrace, the lower terrace 
at Ichang. Itu is a doubtful case. Yang Lo is a platform. The remaining 
ones appear to be false terraces, in the terminology of de Lamothe," i.e. fans 
of tributaries cut into by the main stream. It may therefore appear strange 
that this paper should discuss the lower Yangtze “‘terraces.”” The reason 
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for this is that these land-forms have been termed so by Chinese geologists, 
and moreover they are defended as such in Barbour’s monograph on the 
Yangtze Kiang.' If these land-forms were in reality principal terraces 
their importance from the viewpoint of denudation chronology would be 
incontestable, but the writer is convinced, from the data at present available, 
that they are not principal terraces, and doubts whether most of them are 
terraces at all. This paper must however be considered, not so much as a 
challenge to Professor Barbour’s work, but as a further contribution to this 
most interesting problem discovered and investigated by him. Only the 
principal results can be outlined, as it is not possible here to discuss each 
terrace feature individually. If suppression of detail has rendered the demon- 
stration less convincing, it is hoped that interested readers will communicate 
with the writer. 

Finally, before discussing the terraces, it should be mentioned that the three 
terraces above Chenglingki are not included in the first part of the discussion. 
Moreover, unless otherwise stated, terrace heights are measured from the 
level of the present great flood-plain of the Yangtze. The letters ‘““W.H.Z.” 
stand for Woosung Horizontal Zero, which is, to all intents and purposes, 
mean sea-level at the Yangtze mouth. 


Morphological appearance of the terraces 


With the exception of those terraces mentioned earlier, the general form of 
the terraces is that of a sloping surface extending away from the river in a 
steepening curve to the flanking mountains or hills. Indeed, as Barbour says,? 
“It is only necessary to add that in China the steeper rise to higher ground of 
the higher depositional terraces often involves no sharp discontinuity of slope, 
but is part of a catenary curve which steepens gradually, passing insensibly 
into the slopes of the flanking ranges, or the subdued ridges of the local divides. 
The combination of the upper surface with the steep front face of the terrace 
is therefore the critical element in the feature. Its presence implies a relative 
lowering of the level of action of the eroding agent, whether fluviatile or 
marine.” 

It is difficult to agree with Barbour. A fundamental criterion in a principal 
terrace (i.e. one from which reasonable evidence as to the “lowering of level 
of action of the eroding agent” may be obtained) is its horizontality in a trans- 
verse sense. If the terrace is old one expects to find a “head” of material washed 
down from the “backwall” of the terrace, and this might soften the abrupt 
contact between the terrace surface and the “backwall,” but it would be 
immediately obvious in the field. Unless the principal terrace is a buried one 
it is difficult to account for the catenary slope. Further (and quite apart from 
the question of either a change in base-level of the stream, or a change in its 
load water-volume relation, due to climatic or other causes, both of which 
might cause marked incision of the stream) in the normal course of the stream’s 
history meander swinging would eventually cut back the sloping terraces to 
a different degree in different localities, giving varied heights for the riverward 


t “The physiographic history of the Yangtze,” Geol. Mem. Series A, No. 14, Peiping, 
1935, Geol. Surv. China. 
2 “Correlation by fluviatile terraces,” Bull. geol. Soc. China, vol. 14, No. 4, 1935. 


+ | 


56 THE STRUCTURE OF THE LOWER YANGTZE TERRACES 


termination, and with no need for more than an infinitesimal lowering of the 
“level of action of the eroding agent.” The fact that the sloping terrace is 
cliffed in no way rules out the fact that this surface may once have extended 
down to the main stream, in ever-decreasing height, before the latter started 
to cliff it during a meander phase, as would be the case of both alluvial plains 
and fans of tributaries near their confluence point (i.e. the “false” terraces 
of de Lamothe). Actually the terrace edges at the river-side show great and 
unsystematic variation in height. 


Spatial relationship of the terraces 


It is certain that the terraces are not all of the same type. But, admitting 
that many of them are principal terraces, what evidence is there of this from 
the viewpoint of geographical disposition? It is striking that not only are 
these land-forms, when developed on one bank of the river, usually absent 
from the other but, what is yet more striking, that opposite bank frequently 
consists of featureless alluvial plain, stretching for great distances, as at 
Kiukiang, Chenglingki, etc. At Chenglingki one may travel 120 kilometres 
away from the Yangtze without ever leaving alluvial plain; at Kiukiang there 
is a minimum of some 25 kilometres. 

While it is not theoretically impossible for great stretches of the present 
flood-plain to have been formerly aggraded to the level of the terrace top, 
followed by removal of the infil by vertical and lateral erosion, such an explana- 
tion involves difficulties: how is it for example that this removal has been so 
complete, when the amount to be removed is so great, that no vestige of meander 
terrace (i.e. secondary terrace) survives? Moreover the difficulty is not 
minimized by the presence of the great Tungting lake which is apparently 
due to subsidence. In a word, there is great difficulty in determining any 
relationships between the scattered terraces. 

If this is true of their spatial relationships however it is certainly not true 
of their lithological relationships, which must now be illustrated. 


Lithological relationships of the terraces 


The Yangtze terraces are constructed almost without exception out of four 
distinct rock types. In order of age, beginning with the most ancient, these 
are: the Red Beds, the Lateritized Series, the Brown Loams, and the Yellowish 
Loams (Fig. 2). Some are usually missing in any given terrace. The character- 
istic ones, except in the Nanking—Chinkiang section, are the first two. 

The Red Beds.—Extreme paucity of fossil evidence has made the dating of 
this remarkably thick series of clays, sandstones, and conglomerates difficult. 
As a first approximation they may be regarded as chiefly early Tertiary, with 
the possibility of a Mesozoic age for the lowest horizons. They represent the 
oldest filling of the Yangtze basin between Ichang and are “‘a huge piedmont 
formation,” according to Teilhard and Young." They are always found tilted 
and faulted. The same authors state that the Red Beds have later been pene- 
plained (loc. cit., 163). In the light of the writer’s investigations, and after 
discussion with Drs. Y. Y. Lee and Hans Becker of the Academia Sinica, it 
is difficult to subscribe to this interpretation. If peneplaination has ever taken 


™*“The Cenozoic sequence in the Yangtze valley,” by Teilhard, Young, Pei and 
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place, the peneplain must have been drastically disturbed. On the other hand 
it is clear that the Red Beds have been locally planed, as at Yang Lo, Tat’ung, 
and Pukow. These planed areas might well be rock benches cut by the Yangtze 
at an earlier phase of its existence, or rock pediments formed during a more 
arid period, or they might in part be purely structural in origin. On the 
whole, given the general similarity of their character, and more particularly 
the relations of the cover of later material, it would seem reasonable to assume 
that the planing probably took place at the same geological age, at least, for 
most of the planed areas. 

Two important points emerge from a study of these planed surfaces as 
exhibited near to the Yangtze. There is noteworthy variation in height, both 
above mean sea-level and above that of the present alluvial plain. Moreover 
height variation is quite unrelated to distance from the sea as measured along 
the river. Secondly, these rock benches are nearly always faced on the opposite 
bank by broad stretches of alluvial plain, there being no trace of a correspond- 
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Fig. 2. Generalized section of Kiukiang terraces. Red Beds, though not actually 
observed there, almost certainly underlie the series 


ing bench. It is clear that these local planations, as far as they have been 
studied, afford no possibility of determining relative changes of base-level of 
the Yangtze in the past. 

The Lateritized Series—As made clear by Barbour, the next major stage 
known to us is the accumulation of basal gravels, followed by thick deposits 
of loam, often with gravels. These deposits frequently lie upon the Red Beds, 
by which statement it is not meant to imply that the latter were necessarily 
planed before the deposition, nor are necessarily free from faulting or dis- 
section after planing, before the deposition of this series. From their appear- 
ance and disposition these gravel and clay horizons appear to be a series of 
coalescent fan deposits, or outwashed piedmont talus stretching riverwards 
from the hills and mountains. If the planed sections of the Red Beds are in 
reality rock pediments, then the relation of the basal conglomerates to these 
sections may be that of the load whose transport has led to the bevelling of the 
pediment. 

Further, in regard to the origin of the loams, it would appear that they 
consist partly of wind-borne material. Apart from other support the associated, 
occasionally intercalated, fine gravels belong exclusively to the lower horizons. 
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At the same time they may possibly be formed in part of glacial outwash 
material, related to the “Yangtze glaciation” of J.S. Lee, which merits the 
closest attention. 

However the most characteristic feature of this series is the profound 
climatic modification they have undergone, culminating in the formation of 
a thick carapace of cellular laterite.2 The clays themselves are usually known 
as “‘vermiculated,” owing to the curious white and grey streaks that permeate 
them. It is important to note, and I have not seen this point referred to in the 
literature on the subject, that the red vermiculated clays are just as character- 
istic above the cellular laterite as they are below it, as though the climatic 
conditions leading to these profound soil changes rose to a climax and then 
decreased. 

The Brown Loams.—The Hsiashu loams cannot be palaeontologically dated 
since the sole fossils are quite undiagnostic. They form the next terrace 
deposit, and are best developed in the terraces below Nanking. Thorpe 2 
considers further that the brown loams at Kiukiang and Tungting lake possibly 
belong to the same formation, and have a common origin. In appearance these 
clays are unstratified, but show well-marked banding. Thorpe suggests that 
the fact that the Hsiashu clays show characteristic banding representing a 
series of well-developed buried soils, each requiring a long time and good 
natural drainage for its formation, convinces him that almost certainly 
there were long periods of arid climate alternating with humid conditions. 
The wind-borne material itself he believes to be formed of dust blown up 
from the flood-plains of the Huai and Yangtze rivers, with much smaller con- 
tributions from farther north-west. 

The writer has already discussed the influence of the fluctuating changes 
in mean sea-level during the Pleistocene, due to the subtraction of oceanic 
water during glacial phases, on the geomorphology of China.3 It would appear 
that a rapid wave of retrogressive erosion would be associated with the glacial 
maxima (the sea-level being then at least 100 metres lower than it is to-day), 
and this wave of erosion mounting such rivers as the Huai and Yangtze would 
cause entrenchment of the drainage system. In a short period of time, the 
depth of the entrenchment would greatly depend upon the depth of uncon- 
solidated material the downcutting stream encounters. Such a state of affairs 
would result in a lowered water-table, the restriction if not the total pro- 
hibition of flooding, and a maximum area of dry, largely alluvial material 
adapted to aeolian transport by a possibly much increased north-west wind. 
In this connection Simpson’s theory as to the cause of glacial periods,4 and 
Chu Coching’s demonstration of the importance of the surface of discontinuity 
between the tropical, warm, wet south-east monsoon air and the polar air 
mass 5 are both of interest. 


“Quaternary glaciation in the Yangtze valley,” Bull. geol. Soc. China, vol. 13. 

2 “Soil profile studies as an aid to the understanding of recent geology,” Bull. geol. 
Soc. China, vol. 14, No. 3, 1935. 

3 “Theoretical reflections on the geomorphology of China from the viewpoint of 
glacio-eustatism,” by J. Hanson-Lowe, Bull. geol. Soc. China, vol. 15, No. 1, 1936. 

4G. C. Simpson, “World climate during the Quaternary period,” Quart. F. R. 
met. Soc. 60 (1934) 425-78. 

5 enigma of the S.E. monsoon in China,” Journal Geogr. Soc. China, vol.1, No.1. 
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The uppermost clays of the vermiculated series are brown, and only slightly 
mottled. The impression remains that the real difference between them and 
the overlying brown loam with which we are now concerned is simply one of 
degree in climatic metamorphism. In other words we are dealing with a 
depositional unit in which the lowest horizons are water-borne (conglomerates), 
becoming markedly (and practically exclusively in the highest parts) wind- 
borne in the higher horizons; during its formation this unit has suffered 
modification (chemical, etc.) owing to the local climatic conditions which were 
clearly varying. 

These climatic changes were doubtless greatly dependent upon the rhythms 
of the Pleistocene glaciations, involving alternation of moist and arid, or sub- 
arid, conditions. It is clear that the localized absence of certain horizons may 
in part be due to periods of erosion, as noted at Kiukiang. A study of the 
various lacunae would probably lead to interesting results with regard to the 
minor erosional history of the terraces; such a study might enable the corre- 
lation of palaeoclimatic changes with buried soil profiles. 

The Yellowish Loams.—Yellowish loams and pebble beds occupy the most 
recent position in the stratigraphical column of the terraces, and are well 
represented at Chenglingki, Anking, and Kiukiang. Barbour states: “raised 
above the present flood-terrace is the low-terrace system of the penultimate 
cycle. If we construct the once continuous platform, of which the terraces 
are dismembered remnants, it is seen to be a valley-floor deposit with a gently 
rising marginal fringe whose projections interfinger the higher ground on 
both flanks of the main depression. In many places these lateral embayments 
are obviously erosional features cut in the high terrace system.” Barbour 
says furthermore that the Yellow Loam terrace is absent at Chenglingki 
because it has been drowned by subsidence of the area, and further corre- 
lates this terrace with that at Itu. But the Itu loam is much more comparable 
with the Hsiashu, a point on which the writer is in agreement with Teilhard 
and Young, and if this is the case the Itu terrace cannot be correlated either 
structurally or lithologically with the Yellow Loam terraces. 

Furthermore extended search at Chenglingki did reveal the yellowish 
loams. Nowhere at any locality do these loams show a terrace form. This 
horizon would appear to be, and Barbour’s own description certainly suggests 
it, largely rewashed and downwashed “upper terrace” material with possible 
additions both wind- and river-borne (from local sources), occupying erosional 
depressions in the “lower terrace.” 


The terraces above Chenglingki 


At Ichang (Fig. 3) the lower terrace is a genuine aggradational terrace. 
It is noteworthy that it is not in evidence on the right bank of the Yangtze. 
The “higher terrace,” of Barbour, in which gravels overlie bevelled sandstones 
is not a terrace but a gently sloping platform. With regard to this bevelled 
surface, it is not impossible that in places it may be a structural one. 

The Itu terrace of brown loam is a much dissected mass; it is apparently 
not in evidence on the left bank of the river. The outstanding difference 
between these terraces and those described earlier is that at Ichang and Itu 
the river flows between well-defined walls, and not in an enormous flood- 
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plain. The writer is convinced that the presence of a great stretch of such 
flood-plain between the main terraces discussed and those at Ichang and Itu 
makes any attempted direct correlation between these two groups (162 miles 
between the nearest of them) extremely hazardous, if not impossible. It is 
for this reason that the writer cannot subscribe to Barbour’s correlations at 
Ichang and Chenglingki. 


The following supplementary notes are necessary before drawing con- 
clusions from the foregoing material : 

In many cases (e.g. at Tat’ung and Lung Ping) small valleys developed in 
the terraces drain directly away from the Yangtze. They have frequently 
their present sources practically at the river side, and are clearly being cut 
back into by the Yangtze. 

It is a striking fact that the Yangtze tends to keep as close as possible to 
the southern margin of its plain until it is checked by hills and low mountains, 
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Fig. 3. The Ichang terraces 


This is particularly noticeable between Nanking and Chinkiang, and between 
Hankow and Chenglingki. If we apply Ferrel’s Law to the Yangtze at Hankow, 
taking high-water figures, we obtain a value of 16", kilogrammes thrust per 
Sq. metre on the right bank at right angles to the flow of the river.t This 
is of the order of 1/600 of an atmosphere, in pressure. This is very small, and 
it seems likely that other causes are at work. 

If the terraces of the lower Yangtze are truly river terraces, it is remarkable 
that they are not developed in those localities where we should most expect 
to find them. Thus, below Huangchow the Yangtze is hemmed in by hills 
and low mountains of Palaeozoic rocks. Here the river cuts across the strike 
of the beds. It is strange that no signs of rock terraces were to be seen. Extra- 
ordinarily interesting is the fact that in this transverse section the Yangtze 
bed reaches its maximum depth below sea-level between Woosung (near 
Shanghai) and Chenglingki, if not even farther, and this depth is an out- 


' The writer is indebted to Dr. Herbert Chatley, of the Whangpoo Conservancy 
Board, for assistance in the solution of this problem. 
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standing one, reaching no less than 281'2 feet below mean sea-level. This 
submerged gorge occurs just where a hill ridge is sliced through by the Yangtze. 
7', miles farther upstream the bed is 51. feet above mean sea-level; whilst 
15'2 miles higher up the bed is again 194 feet below mean sea-level, for a short 
distance. 

It is significant that the average gradient of the river between Chenglingki 
and Nanking is only c. 1 : 38,520 at high water and 1 : 58,110 at low water. 

We have no right, from our present knowledge of these landforms, which 
are in the main false terraces, to draw any definite conclusions with regard 
either to world-wide changes in mean sea-level (due to deformation of the 
ocean bed, etc.) with its consequent effect upon the base-level of the Yangtze, 
or to broad tectonic movements in the Yangtze region in the recent geological 
past. 


Conclusions 


The facts at our disposal are such that the writer greatly hesitates to draw 
up a scheme illustrating the development of the lower Yangtze in Tertiary 
and Quaternary times. However, with the sole intention of drawing together 
the strands of the preceding terrace discussion into some sort of chronological 
pattern, so that the extent of our present knowledge may be better appreciated, 
the following outline is offered: 

Prior to the close of the Mesozoic, the Yenshan period of folding decided 
the general direction to be followed by the present Yangtze, as suggested by 
Yih and Hsieh'. It is likely that, given the great depth of sediments (1000 
metres at least for the Pukow Red Beds alone according to Dr. Hans Becker), 
deposition was accompanied by subsidence, minor tectonic movements partly 
accounting for variation in facies. 

If the next stage was one of peneplaination, then this peneplain must have 
been drastically disturbed since its formation. What we actually observe are 
quite localized areas where the Red Beds have been planed, and even the degree 
to which they have been planed or bevelled is not always certain owing to the 
presence of a thickish cover overlying the planed surface. It is not impossible 
that this planing was performed by the Yangtze itself. On the other hand it 
seems to the writer much more probable that these planed areas are rock 
pediments covered with fan material, i.e. the lower parts of the lateritized 
series. This fan material, in the opinion of Dr. J. S. Lee, is glacial outwash 
material. What is very significant however is the opinion of Teilhard de 
Chardin,? who finds many objections to the Yangtze glaciation, and who 
maintains that the “glacial” residue of Lee is a further demonstration of an 
extremely sharp epeirogenic movement of eastern Asia at the end of the 
Pliocene. To the rejuvenation of the topography caused by this upheaval 
has to be attributed (he continues) at least partly, the remarkable develop- 
ment of torrential formations observed approximately always at that time, 
and all over China. It is quite likely that local faulting has affected the 


t “The geological structure and physiographic history of the Yangtze below Wushan,” 
Bull. geol. Surv. China, No. 7, 1925. 

2 “Notes on continental geology,” V. K. Ting Memorial Volume of the Geological 
Society of China, vol. 16, 1937. 
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Red Beds after the planing; it may even be that such movements have 
produced small horsts (the Yiihuat’ai platform ac Nanking), or have allowed 
small parts of the bevelled surfaces to sink below the level of the alluvial 
plain of the Yangtze. 

Later, with changing climatic conditions, came striking soil metamorphosis 
of the material overlying the Red Beds, with the production of a streaky and 
mottled vermiculated facies and, ultimately, that of a tough, cellular laterite. 
Climatic conditions then gradually returned to normal, i.e. present-day 
conditions. 

We reach a yet later stage in the history of the terraces during the climatic 
and other changes of the Pleistocene. During the glacial maxima the following 
events are of significance: world-wide lowering of mean sea-level to at least 
100 metres below the present level; marked downcutting of the Yangtze, 
Huai, etc., due to the greatly lowered base-level; probable lowering of the 
water-table; and much more doubtfully, a greatly increased cold north-west 
wind, causing the deposition of wind-borne material largely derived from the 
vast flood-plains of the Yangtze and Huai rivers. 

During the inter-glacial periods well-developed soils were produced trom 
this material, and the increased precipitation helped the dissection of the 
piedmont fans reaching Yangtzewards. These soils were then buried by further 
wind-borne material during the next glacial maximum, the double process 
being repeated a number of times, thus leading to the strongly marked banded 
appearance of the Hsiashu loams, etc. Since their formation, the Yangtze 
has gradually cut back into these fans of composite structure, forming false 
terraces, whose riverward heights depend upon the extent of river action, 
and also upon the original heights of the fans in question. 

This outline is to be accepted solely as an aid to the better appreciation 
of the facts described above and of the detailed field observations (not pub- 
lished yet). It is more than dangerous, at the present state of our knowledge, 
to attempt correlations between the Yangtze land-forms and those examined 
by observers in north-west China on a basis of similarity of known tectonic 
movements, of process, stage, etc., unchecked by palaeontological evidence. 
The attempt to do so almost inevitably leads to an unconscious bias in deal- 
ing with data, and may even cause one to see in the field solely those points 
consistent with the type of correlation favoured by the observer, a warning 
given in China, some twelve years ago, by Yih and Hsieh and stressed by 
Barbour, who kindly sent me a note on this point accidentally omitted from 
his report for the Geological Survey. 

It is hardly necessary to indicate here fruitful lines for future research, since 
these are implicit in the foregoing discussion. For example, the whole question 
of the terrace forms above Chenglingki has to be worked out. Our present 
knowledge of them warrants little more than a careful statement of observed 
facts. The first essential is a thorough investigation of the morphology of 
the Red Beds, which will have to be made before there is any attempt to con- 
struct elaborate theories as to the Cenozoic and Pleistocene history of this 
great river, 
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Banded Hsiashu loam overlying rotted igneous rock 


Red Beds at Hwangkang 
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Principal erosion terrace, cut in tilted Cretaceous strata and with thin 
alluvial cover, at Yaan (Szechwan) 


Principal erosion terrace, in lower Cretaceous sandstones, below Hsi 
Miao Ch’ang (Western Szechwan) 


False terrace at Aniatung, in Chinese Tibet 
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APPENDIX: TERRACE TERMINOLOGY 


Terrace study, particularly of those of Pleistocene age, is increasingly attract- 
ing the attention of physical geographers, as the number of papers read on this 
subject at the recent International Congress of Geography, at Amsterdam, 
clearly illustrates.' Unfortunately, lack of agreement as to the nomenclature 
of terrace types, and even as to the precise definition of terrace itself, which word 
is frequently very casually used, has led to considerable confusion. In view of 
this fact it would seem useful very briefly to review this question of nomen- 
clature as interpreted by acknowledged authorities on terrace morphology. 

In the opinion of the writer the definition of “‘terrace’’ given by Douglas 
Johnson? is eminently sound, and forms an excellent basis for their recognition: 
“The term terrace is essentially a morphological one, and long widespread 
usage has given it a fairly definite meaning: a flat or moderately inclined surface 
terminated in front by a steeper descent to lower ground, and at the rear by a 
steeper rise to higher ground. The term has no proper geological significance, 
since it may be composed of rock or alluvium, may be a depositional or an 
erosional feature and may have a variety of origin. For this reason it seems to 
me a confusion to apply the name “terrace” to the material instead of the form, 
and misleading to speak of a gravel deposit as a terrace when it exhibits no trace 
of the terrace form.’’ The critical elements in the above definition are the flat 
or but moderately inclined surface in conjunction with the steeper rise, and 
descent, at the rear and front respectively. 

This appendix will deal exclusively with fluviatile terraces, the interest of 
which is outstanding in the light they throw on the recent geological history 
of the region traversed by the streams that fashioned them. Primarily it is 
important to distinguish, from the viewpoint of terminology, between the 
erosional terrace and the aggradational terrace. 

When dealing with rock benches (fluviatile erosion terraces cut into hard 
rock), their development along a considerable length of the river, provided that 
no deformation has taken place since, forms good grounds for implying a fairly 
long stillstand position of the river at that elevation. Baulig considers 3 that 
the presence of such rock benches forms the best indicator for relative changes 
in base-level, etc. Under this terminology must be included benches with thin 
alluvial cover. Dealing with such terraces Baulig remarks (loc. cit., p. 11), 
“Tt is true that in any system of terraces some levels, being more conspicuous 
than others because of their breadth, flatness and continuity, are rightly con- 
sidered to represent halts of more than usual duration. But it should be observed 
that the true significance of such terraces does not consist in their thin alluvial 
cover, but in the underlying bench of solid rock. For, given such a pre-existing 
bench at the proper height, it would take the river a very short time to change it 
into an ‘alluvial’ terrace by spreading its deposits over it. But the actual cutting 
of a horizontal platform of considerable width in hard rock necessarily implies 
a long phase of stability prevailing over at least a large part of the river course.” 

Before suggesting a short term to describe this terrace type it is necessary to 
discuss briefly fluviatile aggradational terraces. De Lamothe‘ has proposed the 


1“Commission pour l’étude des terrasses,” 4th report, Paris, 1938, and Comptes 
Rendus of the Amsterdam meeting. 

2“‘Commission pour l’étude des terrasses,” 3rd report; Union Géographique 
Internationale. 

3 “The changing sea level,’ Instit. Brit. Geographers, 1935. 

4 “Les anciennes nappes alluviales, etc.,’” Bull. Soc. géol. Fr., 4me série, XV, 1915, 
pp. 1-89. 
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term “principal terrace’’ to describe forms that betray relatively marked stability 
of the stream in question at an earlier period of its history. These are remnants 
of former flood plains, and: may be recognized by the extent of the parts pre- 
served; but Baulig ' points out that although this criterion has its interest it is 
at times misleading when dealing with a river subject to ample and frequent 
lateral displacement, when the ‘‘terraces” might mark simply that moment at 
which the river abandoned that direction, never to return. Fluviatile terraces 
may also be recognized by the horizontality of the terrace surface in a transverse 
sense; this prevents confusion with “false terraces.’”’ But Baulig points out 
(loc. cit.. p. 493) that even so there may be confusion with “secondary terraces.” 
A much more important criterion is the possibility of longitudinal accordance in 
height of the terrace remnants, measured from the surface of the present alluvial 
plain. Lastly there is the thickness of the alluvial cover. This crucial point is 
well discussed by Baulig (/oc. cit., p. 11), who stresses the need for a thickness 
greater than that which could be moved at highest floods. 

It seems to the writer that the term “principal terrace” could very well be 
applied also to the rock benches first discussed, the sole distinction necessary 
being to call the benches “‘principal erosion terraces” and the significant aggrada- 
tional terraces just dealt with “‘principal aggradational terraces.” 

De Lamothe further uses the terms “‘secondary” and “‘false” applied to 
terraces. The former are those developed duzing normal river meandering in a 
former flood-plain. They may obviously be found at any level, within limits, and 
seldom match on either side of the stream. They are obviously quite valueless 
for profile reconstruction. False terraces are old alluvial fans or plains of tributary 
streams that have been cut back by the main stream. It is clear that such forms 
are also valueless for reconstruction purposes, since the riverward edge of the 
terrace varies in height simply according to the degree to which the main stream 
has cut back. 

With these two relatively valueless terraces may be classed the ‘“‘polygenic”’ 
terraces of Chaput.? During the downcutting of a meandering river, alluvium 
is deposited on the convex lobes; according to Chaput the resulting alluvial 
slope should be considered as the integral of a series of terraces, whence the 
name ‘“‘polygenic.’’ According to Johnson,3 the idea that the uniform convex 
slope is to be considered as slightly developed terraces smoothed by weathering 
implies former conditions for which the evidence must be found before the term 
can be accepted, since it is clear that often there are no terraces, solely continuous 
slopes. Johnson suggests the term ‘“‘slip-off slope”’ for the form, whilst the 
deposits are referred to as “‘alluvium of the slip-off slope.” 

Johnson’s definition of a terrace is designed to cover all such forms, due to any 
agency whatsoever. However, as suggested in a personal letter from Dr. Baulig, 
there is a case to be considered, when dealing with river terraces, that would not 
be covered by Johnson’s definition: that of a river which is rejuvenated and 
starts to incise in a senile landscape. Later let there be an aggradational phase 
so that the valley is infilled to such an extent that the stream flows once again 
in a flood-plain at the river’s original (relative) level. If there is a second rejuvena- 
tion, the flood-plain will be incised by the stream, and its remnants will form a 
principal aggradational terrace, but in this case there will not necessarily be a 
rise to higher ground at the rear of the terrace. Thus the form, under John- 
son’s definition, could not be termed a terrace. However such a form would 

1 ‘Le Plateau Central de la France et sa bordure méditerranéenne,’ p. 492, Paris, 1928. 

2 ‘Recherches sur les terrasses alluviales de la Seine,”’ Bull. Carte géol. France, 


no. 153, 1924. 
3 ‘Comptes Rendus du Congrés International de Géographie,’ Paris, 1931. 
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be of great significance in denudation chronology, and would have arisen 
under conditions exactly paralleling those of other principal aggradational 
terraces. On this consideration, Dr. Baulig would prefer to modify Johnson’s 
definition, at least as far as river terraces are concerned, and dispense with the 
necessity for the steeper rise to higher ground at the rear of the form. The 
essential characteristics are that the surface must be practically plane and 
practically horizontal, and the (riverward) edge must be sharp. 

The writer would like to suggest that de Lamothe’s terms are very satisfactory, 
at all events for preliminary and essential subdivisions. In conclusion therefore 
these terms may be tabulated thus: 


Signifi erosion terrace. 
Principal aggradational terrace. 
Secondary, or meander, terrace. 
Relatively insignificant terraces .. { False terrace. 


(Slip-off slope terrace). 


DISCUSSION 


Before the paper the PRESIDENT (Professor HENRY BALFouR) said : Mr. Hanson- 
Lowe, who is going to address us this afternoon on ‘““The structure of the lower 
Yangtze terraces,” has been carrying out geological investigations in a region 
which is of considerable economic importance, as well as of both geographical 
and geological interest. I ask Mr. Hanson-Lowe to give his paper, which will be 
illustrated by slides. 


Mr. Hanson-Lowe then read the paper of which a summary has been printed 
above, and a discussion followed. 

The PRESIDENT: It is a matter for regret that Professor Barbour is unable to 
be with us, he being at present in America. He could have discussed this very 
interesting communication as one who has been on the spot and has first-hand 
evidence to back his opinion. Unfortunately there was not even time for him 
to send by letter any discussion of the paper, though it is possible that at some 
future date we may get his views and possibly, to some extent, an answer to the 
friendly criticism which Mr. Hanson-Lowe has offered. 

It is clear at any rate that there are different opinions with regard to the forma- 
tion of the terraces of the lower Yangtze. I hope there is some one here who 
knows the region and its geology and who will make remarks on the paper or 
ask questions of the lecturer. 

Professor E. G. R. TayLor: On such a highly technical and intricate question 
it is difficult for any one who has not read the paper beforehand to offer a con- 
tribution on the technical side, but two or three points did emerge on which I 
should like to comment. 

The first was with regard to the definition of a terrace with which Mr. Hanson- 
Lowe commenced his paper, a definition which, I think, is acceptable because 
it is so clear and unmistakable, but one which differs entirely from the definition 
of a terrace accepted by the majority of workers on the subject in this country. 
As far as one can judge over here the term “‘terrace”’ is used to denote any gravel 
formation, irrespective of its morphology. It is used, as Mr. Hanson-Lowe has 
suggested, as a geological rather than a morphological term. That points to the 
need for clarification of our nomenclature and for an attempt by workers in this 
field to agree upon the terms they are going to use. In a small way the Geo- 
graphical Section of the British Association is trying to clear up a few words 
which are used in totally different connotations. It is not difficult to imagine the 
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confusion that results. We have an admirable example of it in the simple term 
“‘terrace,”’ in regard to which diametrically opposed views are taken as to what 
constitutes a terrace. Many of the differences of opinion concerning terraces 
are attributable to the different definitions with which the workers concerned 
start. 

There is another point which emerged in my mind when trying to follow the 
extremely intricate argument put before us. You are well aware of the impor- 
tance of gravel terraces to the archaeologist and to more than the archaeologist, 
to the man who is probing into the origin of the human species. The earliest 
remains of man, and many artefacts, are found among these gravel terraces, and 
hence the history of terraces has importance for other than the geologist or 
geographer; it concerns the anthropologist also, and we have been shown today 
also that it has importance for the student of past climates. It has become very 
much the fashion of late to suppose that the terrace question is quite simple. 
You find in ordinary text-books the whole story told in a few simple and well- 
chosen words. There is reference to stage 1, stage 2, and stage 3, and to the 
physical history involved in the separation of those stages. Then a student of 
past climates comes along and talks about climate 1, climate 2, climate 3, and 
climate 4. Our young students are assuming from these generalizations that the 
terrace problem is quite simple, swallowing these stages and past climates 
wholesale. In fact, as this one paper has shown, the matter is at present far from 
solution. There has been much premature generalization which I hope will be 
put an end to, in part at least, for some of us by such papers as that to which we 
have listened, and I hope we shall have more carefully thought-out and scientific 
papers of this character. 

Mr. A. R. Hinks: I should like if I may, being ignorant of this subject, to ask 
Mr. Hanson-Lowe a question on the definition of terraces. Is it essential to his 
argument that a terrace shall have a flat surface? Accepting Johnson's definition 
that a terrace is a flat surface running up to behind high ground and cut off by a 
river, if I understood him aright Mr. Hanson-Lowe has been contending that 
these flat surfaces in the Yangtze region are really alluvial fans; that in fact the 
surface of these structures which he has discussed does not obey the representa- 
tion of a terrace which is flat. Is that so? 

Mr. Hanson-Lowe: That is certainly true. 

Mr. Hinks: That is your main point. So that, in fact, the paper can hardly 
be called ‘“The terraces of the lower Yangtze"? 

Mr. Hanson-Lowe: I would like to make a point there. The importance of 
the definition is its direct bearing, in fluvial morphology, on principal terraces, 
so named by the Général de Lamothe, and shown by him to be of essential value 
in helping to elucidate the earlier history of the river in question. There are 
other types of terrace which are neither interesting nor useful in this respect: 
first the ‘‘false terraces’ of de Lamothe, which I suppose those of the Yangtze 
largely to be; that is to say, old alluvial plains or fans, of tributaries, that have 
later been cut back into by the main stream. The more they are cut back into the 
higher the riverward ledge will be above the mean-level of the mainstream. 
Secondly, there are the meander terraces (the “‘secondary terraces”’ of de La- 
mothe) formed when a meandering river is downcutting into its old flood-plain. 
Within limits, they may be found at any level, and rarely match in height on 
either side of the mainstream. This is a part of the normal history of such a 
stream, and the examination of such terraces serves no useful purpose in profile 
reconstruction for earlier epochs. 

With regard to the principal terraces, there are both erosional and aggrada- 
tional forms. When the first are cut into solid rock, forming a riverside bench, 
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and are furthermore extending along a considerable length of the river, we have 
one of the finest aids to elucidating the river’s history. In the second case, when 
dealing with the undoubted terminal surface of a flood-plain originally ton- 
structed by a river and into which it is now downcutting, then again this terrace 
is extremely valuable for the purposes of denudation chronology. These rock- 
benches and aggradational terraces of the type just described belong to 
de Lamothe’s “‘principal terraces,”’ those that are valuable. The ‘“‘secondary” 
and ‘“‘false” terraces are relatively valueless from the viewpoint of erosion 
chronology. 

The PRESIDENT: We have had a most interesting paper dealing with a some- 
what complex subject. I was glad to hear Professor Taylor indicating the 
enormous importance of terraces in general to the archaeologist. If there is one 
part of the world where one does want terraces to be examined archaeologically 
it is in China. The value of archaeological material derived from successive 
terraces at different elevations would be extremely great, because we know so 
little of the remote archaeology of this area. But that is of course a side issue 
altogether. I hope that this examination may continue with a view to establish- 
ing finally and with a degree of certainty how these various terraces have been 
formed. I do not know whether Mr. Hanson-Lowe is going back into the area 
for further investigation. If he is, I hope that he will be able to carry out this 
work to a still further extent. 

Also one hopes that Professor Barbour may have an opportunity of airing his 
own views and so by a process of synthesis getting at a definite and final result. 
The geology of the region, as Mr. Hanson-Lowe has pointed out, has so many 
different interests that it is worth investigating in detail. 

I now ask you to express your appreciation to Mr. Hanson-Lowe for having 
given us a communication which has set many minds thinking, and also for 
having come over from Holland for the express purpose of lecturing to the 
Society. 
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GEODESY IN INDIA 


SURVEY OF INDIA: GEODETIC REPORTS, 1936 AND 1937. Dehra 
Dun: Survey of India, 1937 and 1938. 10 X6'2 inches; 97 and 89 pages; 
diagrams and maps. Rs.3 (5s 3d) each 

ACH of these two volumes contains chapters on triangulation, levelling, 
gravity, Computing Office and Tidal Section, observatories, and a complete 
list of publications of the Survey of India. In addition, the earlier volume has 
chapters on deviation of the vertical, subsoil water-levels, and levelling in Bengal 
and Bihar, while the later volume has a chapter on magnetic survey in Bihar. 

The scope of the geodetic programme of the Survey is seen to be still a wide one. 
During the two seasons the Assam Longitudinal Series of Triangulation was 

continued eastwards 90 miles through unadministered Naga tribal territory to 

the meridian of 96° E., and thence about 100 miles southwards to join the 

Mandalay Meridional Series, effecting on the way a junction with the Upper 

Irrawaddy Series, which turns westwards at latitude 25° to meet it. The diffi- 

culties of triangulation in such unadministered and broken territory are formid- 

able. Supply dumps and a strong escort were necessary in the Naga hills, and 
the party numbered no less than 447 during the first season, including, besides 
the observing officer, an escort officer, a political officer, and a medical 
officer. The whole of the provinces of Bengal, Assam, and Burma is now pro- 
vided with a framework of geodetic triangulation. Not quite all of this however 
is considered sufficiently strong, for primary observations were to be made in 
the 1937-38 season to strengthen a part of the Assam Longitudinal Series and, 
in the words of the Director of the Geodetic Branch: “‘In 1938-39 it is proposed 
to start a primary traverse running eastwards from near Calcutta to replace the 
old East Calcutta Longitudinal Series. The latter is considered unreliable, and 
the new traverse will constitute the main link between the triangulation of 

Assam and Burma and the rest of India.’’ The conclusions to be drawn from 

this statement would seem to be that the longitudinal and meridional series of 

Bengal as a whole are, on account of their antiquity or for other reasons, much 

inferior to modern triangulation, and that a primary traverse gives as good a 

return, at least in the type of country considered, for a given expenditure of 

time and resources as a primary triangulation does. 

A readjustment, up to a certain stage, of the whole primary triangulation of 
India and Burma was in hand in 1936 and was completed in 1937. The earlier 
adjustments of the two systems had taken place respectively at about the year 
1880 and in 1916, and the latest adjustment was rendered worth while by the 
large number of Laplace stations which had become available. Their absence 
in the old adjustments was its chief weakness. Thus in Burma accepted azimuths 
have been found in places to be 12” in error, while the whole of the southern 
Indian system and that of Burma have been twisted by the readjustment in 
such a way as to move their southern extremities eastwards by about 100 feet. 
The stations in Burma have correspondingly been lifted in latitude by an 
amount varying from 30 to about 100 feet, the maximum being naturally at the 
eastern extremity of the system of triangulation. The stage to which it was 
considered expedient to carry the readjustment of the whole Indian and Burmese 
triangulation is stated to be that at which revised values have been obtained for 
scale, azimuth, and position at the junctions of all primary series. It is not 
stated however how this result was achieved. 

To the uninitiated there appears a tempting gap of but 160 miles to fill between 
the most easterly point of the Burmese triangulation and the most westerly of 
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the French Indo-China net running up from Saigon for 1000 miles or more. 
The filling of this gap would complete a closed loop of triangulation some 
2000 miles in perimeter. Doubtless the difficulties in the way are many, not 
perhaps all of a physical nature, but the thrill of the chief observers and com- 
puters on learning what the closing errors were would surely make up for a 
good many hardships. 

There are features of considerable interest in the geodetic levelling of India, 
the manner of carrying it out, the special purposes for which it is sometimes 
done, and the results and probable errors which emerge. 

The programme in the two years under review has been the addition of certain 
lines to the new geodetic level network and the relevelling of chosen lines in 
two regions where earthquakes have taken place within the last decade. In 
Bihar no certain change of level was established, nor was the supposed secular 
rise in northern Bengal and Bihar confirmed, but the relevelled line from 
Sukkur to Chaman through Quetta showed that a belt of country some 10 miles 
wide at the bottom of the Bolan pass had been raised 1 '2 feet, and that a rock-cut 
bench mark in Quetta itself had been raised about 1 foot with respect to other 
similar bench marks not more than 3 miles distant. 

The Survey of India recognizes two grades of geodetic levelling, namely 
levelling of high precision and levelling of precision. It is the custom in 
both these classes of work to execute the forward and backward levellings at 
quite different dates, which may apparently be as much as a year apart. In this 
connection it would be of interest if the Survey would publish diagrams of 
discrepancy between the two levellings. From the few published probable 
errors, in these two volumes, of individual lines derived from the International 
formulae it appears that the probable accidental error of the high precision 
levelling is considerably greater than the corresponding figure for the English 
Level Network, but that the probable systematic error, in the few cases in which 
it is quoted, tends to be less. Since both classes of error in India fall well within 
the limits defined for precise levelling by the International Association of 
Geodesy, this tendency to greater accidental and less systematic error may be 
considered desirable. There is some latitude left to the computer in deciding 
how to arrive at probable systematic error, a fact which must not be lost sight 
of when comparing work in different parts of the world. 

The investigation of the geoid has probably been pursued further in India 
than in any area of the world of comparable size. The first of the two volumes 
under review contains the usual chapter on deviation of the vertical. One 
cannot but admire the enterprise with which long chains of stations closely 
packed are observed for both latitude and longitude. The large model prismatic 
astrolabe has proved a very useful instrument for this purpose, though the 
apparent variation of personal equation has given some trouble. With the help 
of these chains of stations accurate geoidal sections can be drawn and, coupling 
with them the other scattered astronomical stations, tolerably accurate geoidal 
contours for the whole continent can be arrived at. It is remarkable how little 
smoother the compensated geoid is than the uncompensated, whatever figure 
of the earth be used for comparison. Actually the International Spheroid 
has been used. 

The same inability of the isostatic theory to explain the geoid in India is shown 
by the Indian gravity stations, to which there were added no less than eighty-two 
during the two seasons. The contours of isostatic (Hayford) gravity anomalies 
on the Standard International formula range from +80 milligal to —120 
milligal, and they show some steep gradients, notably in the newly observed 
region of Assam, where the two extreme values quoted occur within 160 miles 
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of one another. The theory of crustal warping and of the resultant Himalayan 
orogeny is given in brief and interesting form in both volumes. Contours of 
gravity anomaly calculated on the basis of this theory show a less, though not 
markedly less, range of anomaly, but they bring out the lines of crustal warp 
which the theory indicates. A diagram of crustal structure lines has accordingly 
for some years past been boldly drawn—if too boldly it will but serve as a stimulus 
for useful criticism based upon future observations. 

A practical detail of the gravity programme in India may be noticed before 
leaving the subject. The invar pendulums of the Survey of India (1926 ‘““Cam- 
bridge”’ apparatus) have shown the vagaries in their times of swing which seem 
almost inseparable from pendulum construction of that alloy. This fact, 
coupled with the expense and slowness of pendulum work, will, the reviewer 
believes, lead eventually to the abandonment everywhere of the technique on 
land except as a sparse control (easily reiterated) on the results of infinitely 
more quickly acting static gravimeters. These are believed to have reached 
already a high precision and a fair degree of reliability in the hands of geo- 
physical prospectors. Articles in the Zeitschrift fiir Geophysik often give photo- 
graphs of the external appearance, full details of results, but nothing about 
principles and construction. One may hope that these instruments will one day 
be properly described and made available for general use in scientific work. 

Tidal records by automatic gauges continue to be obtained at six Indian tidal 
stations and also at Aden under the supervision of the Survey of India. These 
records call for no special comment. The same is true of the magnetographic 
records of declination, horizontal force, and vertical force at the Dehra Dun 
observatory. 

Of the other work at the observatory the continued bi-weekly determinations 
of longitude and the length standardizations in preparation for the primary 
traverse in Bengal deserve mention. Longitude observations were made by 
transit, using both the motor-driven impersonal micrometer eyepiece and the 
de Graaff Hunter rhythmic shutter eyepiece. In the first of the two years there 
was an annual mean (perhaps systematic) difference of 0°06 between the longi- 
tudes obtained from the two instruments in conjunction with Rugby signals, 
but the difference diminished to ofo1 in the second year. The total fluctuation 
in monthly mean apparent longitudes during the two-year period was twice as 
great (0°27) in the case of the motor transit as the corresponding figure (0°13) 
for the shutter eyepiece. Considering that the number of nights of observation 
in a month with either instrument was only from one to four, and that only about 
eight stars in all were observed each night, the last-quoted figure proves the 
shutter eyepiece to be a sound proposition. 

The comparisons of line standards showed satisfactory stability in the nickel 
metre bar, the silica metre bar, and the invar 4-metre bar. Those of the 24-metre 
wires showed, in the case of the five older wires, shrinkages of amounts up to 
two parts in one million between 1934 and 1937 and, in the case of the two 
wires new in 1934, an expansion of like amount. These apparent changes are 
of the same order of magnitude as the probable errors of standardization. 

Two remaining investigations of a geophysical nature, both of much interest, 
must be briefly noticed. The subsoil water-levels in the Punjab and in the 
Rajputana desert have been shown to be in accordance with a damming effect 
of buried ridges or upwarps as revealed by gravity anomalies. The damming 
is not necessarily a positive arrest of the water but more frequently shows itself 
as a change of gradient upon passing over the ridge. 

Special magnetic surveys in the region of the Bihar earthquake (1934), with 
a view to elucidating details of underground features which may have been 
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responsible for the earthquake, have been continued. Attempted correlations 
with possible forms of the alluvial trough show that variations in its depth cannot 
account for any considerable part of the magnetic anomalies. A belt of rocks 
of high susceptibility has been located at the southern end of the more westerly 
of the two survey lines, which were run about 30 miles apart on either flank of 
the epicentral area. 

This work, with its rather difficult theoretical paraphernalia, is a praiseworthy 
effort to shed light in dark places. The spirit of research is clearly very much 
alive in the Survey of India. 


REVIEWS 
EUROPE 


WALKING IN SOMERSET. ByS.P.B. Mais. London: W.and R. Chambers, 
1938. 8X5 inches; x+272 pages; illustrations and route-maps. 7s 6d 
The author knows his Somerset well, and has walked over most of it both 
conscientiously and with enthusiasm. This beautiful county is apt to be 
neglected in favour of Devon and Cornwall, but it has a magic and wealth of 
its own, a wide diversity of hill country and striking contrasts. Mr. Mais has 
written an attractive book; he has an eye for a fine view or old buildings, and the 
right kind of historical touch; he is sanguine, yet discriminating, very alert, 
and is often master of a charming style. But his text is too thickly sprinkled 
with superlatives: so many items are “the finest in England” or in Europe, or 
“tremendous,” and so on. Again, though a modest admixture of the personal 
in a pedestrian’s guide may have some point, an excess of trivial detail and 
adventure is apt to pall, and at times one is tempted to wish for less Mais and 
more Somerset. Of the Wans Dyke it is said (p. 242), ““This ancient wall .. . 
runs from the Thames in Wiltshire to the Severn at Portishead.”? According 
to the best authority its eastern known extremity is in Inwood Copse under 
Inkpen Beacon, where it is in reach of the Kennet but some 20 miles from 
Goring, the nearest point on the Thames. Woodspring Priory was founded 
not in the twelfth century, but in 1210. The end maps are much too sketchy 
to be really useful, e.g. they omit many places described, such as the Polden 
Hills, Sedgemoor, Somerton, Ilchester, Montacute, and even Yeovil, which 
is recommended as a good centre for the south and south-east of the county. 
S. E. W. 


CHARLEROI: Etude de géographie urbaine. By JEAN FICHEFET. Cerclé des 
Géographes liégeois, fasc. 25 des Trav., et Trav. Séminaire de G., Univ. 
Liége, fasc. xlv. Lidge: $. Wyckmans, 1935. 10X6 inches; 218 pages; 
illustrations 

This unusually thorough and well-documented study traces the development 

of the city from the earliest times, and provides a statistical analysis of its present 

life and activity. The curiously discontinuous growth of Charleroi betrays the 
inherent poverty of its geographical endowment; its present prosperity depends 
wholly on that of the coalfield. The city is not really industrial: it is the centre 
of traffic, business, education, and amusement of an industrial conurbation, an 
organ, so to speak, in a complex body; and M. Fichefet has dissected it out, dis- 
playing its anatomy and physiology with admirable neatness but with loss of 
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the evidence of dependence on the conurbation. For Charleroi, though perhaps 
an inevitable development, is not essential: it is no more than a fortunate 
regional convenience of a kind not possible, for example, in South Wales. The 
detailed analysis of the modifications of terrain and plan, as the city developed, 
is therefore of municipal rather than of geographical interest. But some of the 
characteristics of the present population, as evidence of what is happening in an 
industrial region, are of the highest interest. From 1871 to 1920 the birth-rate 
declined regularly from 30 to 11°8 per thousand, a diminution of 60 per cent., 
which constitutes the record for the whole of Belgium during that time. 
M. Fichefet makes no attempt to explain this extraordinary decline, but he 
sees clearly that most of the present population is not native to the city. The 
level is maintained by immigration from the neighbouring provinces and from 
France. The statistics for routine travel show that Charleroi is the home of 
large numbers of people who go out daily to work in other parts of the coal- 
field. The number of people who live out of town but come in daily to work is 
much smaller. Two out of every nine inhabitants of the city were attending 
industrial classes in the year 1932-33, but most of the students came from 
beyond the coalfield. And here, perhaps, we have the explanation of the 
respectable position held by Charleroi among the cities of Belgium. It is an 
important centre of technical education. This only means that even in its 
highest manifestation the city of to-day is the recent product of the coalfield, 
just as the Charleroi of the seventeenth century was the direct product of the 
fortress, and in spite of its apparent prosperity it is not at present an encourag- 
ing picture of social and economic health. Yet the author nowhere questions 
the soundness of this organ within an organism. M. A. 


THE SWEDEN YEAR-BOOK, 1938. Stockholm: Almgvist and Wiksell Co., 
1938. 7's X 5 inches; 380 pages; illustrations and maps 
SWEDEN: ANCIENT AND MODERN. Stockholm: Swedish Travel 
Association [London: George Allen and Unwin], 1938. 8': X 5's inches; 240 
pages; illustrations and maps. 5s 
These two books cover much the same ground. Both set out to give the English 
reader some idea of the various aspects of life and activity in Sweden to-day, and 
of the historical background. The Year-Book gives the more comprehensive 
account and deals at greater length with economic and industrial matters. It 
also has a very useful bibliography of books in English on Sweden, and of trans- 
lations from Swedish authors. On the other hand ‘Sweden: ancient and 
modern’ is more interesting to read and far more attractively produced; it has 
also the great merit of being translated into English which an Englishman will 
recognize as his mother tongue. This cannot be said of the Year-Book. The 
title is a matter of taste and can be passed over, but we cannot so easily ignore 
“The Governance of Sweden”’: it is regrettable that those responsible for what 
appears to be a semi-official publication should not have insisted on its being 
properly translated. 
Both books have many good photographs, maps, and tables ; those in ‘Sweden: 
ancient and modern’ are particularly pleasing. M. S. 


GUIDE TO FINLAND. Edited by I1vari LervisKA and Laurt LevAMAKI. 
Helsinki: Oy. Suomen Kirja, Ltd., 1938. 6': X 4 inches; 290 pages; maps and 
plans. 6s (postage 6d). [Finnish Travel Bureau, London] 

This handy volume, issued under the patronage of four Finnish travel organiza- 

tions and the product of a distinguished editorial committee, is the most compre- 

hensive of its kind to appear in the English language (there are plenty in German) 


since the birth of the Republic. Whether on matters geographical, geological, 
historical, cultural, or economic, the editors have contrived to pack into the 
minimum words a maximum of informative matter. 

Especially to be commended is the simple but ingenious numerical system 
adopted for elucidating the pronunciation of Finnish words, which may cause 
difficulty to the visitor. Routes to and through Finland are clearly indicated. 
‘Tram services in the capital, train and bus facilities, accommodation throughout 
the country, together with time and costs of various tours, are carefully detailed, 
though such a comment as “Visitors to Finland should dress more warmly in 
winter when the weather is cold ”’ (p. 66) is surely superfluous. There is a good 
index of places (though not of subjects), and the more thinking traveller would 
doubtless welcome some indication of the country’s outstanding social services, 
or a bibliography that would guide him to them. 

If there is a weakness in the volume it lies in its very merits: armed with 
so detailed a guide, never again will the traveller in search of an “‘off the beaten 
track” holiday be able to set out with the sense of adventure which hitherto 
has been one of the main allurements of a country boasting the only high road 
to the Arctic. K. G. 


RIDE TO RUSSIA. By Bernarp Newman. London: Herbert Jenkins, Ltd., 
1938. 8': X 512 inches; 332 pages; illustrations and sketch-map. 10s 6d 
Mr. Newman has traversed a great part of Europe on his bicycle. His expenses, 
he tells us, are limited by contract with his publishers to five shillings a day. He 
has apparently some acquaintance with European languages, a light touch, and 
a great fund of good humour. This book is a record of a cycle ride through 
Holland, Germany, Czecho-Slovakia, and Romania to Odessa and Kiev, and his 
experiences on the way were amusing and at times mildly exciting. Mr. Newman 
has the knack of making friends, and much of his book is taken up with records 
of conversations with peasants, townspeople, gipsies, and Russian dancers, 
any one, in short, whom the author can persuade to talk. He visited a nudist 
colony in Germany, and was impressed by the movement (which he calls 
nachticultur), spent an amusing evening in a Transylvanian village, and was 
arrested as a spy. Mr. Newman would be the last to claim political or historical 
importance for his book, but he describes districts not much visited by tourists, 
and his photographs are excellent. M. L. 


DIE METEOROLOGIE DES SONNBLICKS. I. Teil. Beitrage zur 
Hochgebirgsmeteorologie, nach Ergebnissen 50 jahriger Beobachtungen 
des Sonnblickobservatoriums. By FERDINAND STEINHAUSER. Wien: Julius 
Springer (for “Sonnblick-Verein’’), 1938. 11 <8 inches; 180 pages; map and 
diagrams. M8 

To those interested in the meteorology of high mountains, and of alpine regions 

in particular, this work will be of special value. Dr. Steinhauser has undertaken 

the formidable task of summarizing, analysing, and tabulating the meteoro- 
logical records of observations made at the Sonnblick Observatory during the 

past fifty years. This meteorological station was opened in 1886 and lies at a 

height of 3106 m. some 20 kms. east of the Gr. Glockner in the High Tauern 

massif. 

With reference to 117 tables of statistics, graphs and diagrams, the essential 
features of the temperatures, humidity, sunshine, cloudiness, precipitation and 
winds at this station are summarized and discussed, in some cases with reference 
to corresponding data for other stations in central Europe at both comparable 
and lower altitudes. 
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Geographers interested in local and micro-climatic studies will welcome the 
data there made available and will look forward to the appearance of a second 
volume by the author, dealing with meteorological conditions in the Sonnblick 
region generally. A. GT. 


L’ITALIA. By Assunto Mort. (Terrae nazioni.) Milano: Francesco Vallardi,, 

1936. 11 X7'2 inches; xii+566 pages; illustrations and maps. L.125 
In a composite work such as the Italian Universal Geography one expects a 
large number of pictures, maps, and diagrams, and the volume under con- 
sideration in no way falls short of one’s anticipation. The real value of such a. 
work lies in the presentation of existing material in a relatively concise text with 
abundant illustration, thus making it of universal interest, and it would be 
unreasonable to expect any great contribution to knowledge. Professor Mori and. 
his collaborators fully satisfy these requirements, and the treatment of the 
material is as inclusive as could be hoped for in the bounds of one volume. 

Certain of the contributions are of particular interest: for example the: 
chapter on the geomorphology of the country by Professor Gortani, and that 
on anthropology by Professor Sergi, both of which are greatly enhanced by 
the pertinence of their illustrations. The inclusion of a brief political history 
of the country has considerable significance, in view of the relative youth of any 
form of political unity in Italy, and in the light of the political trends of recent 
years ; the provision of a very full bibliography at the conclusion of this chapter 
increases its value considerably. 

Economic activities are dealt with at some length, but reference to any one 
agricultural product or any one industry leaves an appetite for more detailed 
information. Density maps are supplied for a number of crops, and in most 
cases are accompanied by a table showing both crop and yield for each 
province. In view of the importance of irrigation to the country as a whole, 
fuller treatment of the subject would have been justified. Mining, hydro- 
electricity, textiles, metal industries, and food industries all receive some atten- 
tion, and the main portion of the work concludes with a treatment of com- 
munications and the general features of commerce. A final chapter deals with 
emigration and colonial matters from an historical point of view. 

The illustrations total more than 550, and there are several folding maps on 
a scale of 1/3M. The only weaknesses in the work are the absence of an index 
and a lack of final cohesion, which might have been achieved by concluding with 
a brief regional summary. 


THE MEDITERRANEAN LANDS. By Marton I. Newsicin. London: 
Christophers, reprinted 1938 (first published 1924). 7'2 X 5 inches; 222 pages; 
illustrations and sketch-maps. 5s 6d 

This new edition of the late Dr. Newbigin’s study of the Mediterranean has 
appeared with only such small verbal corrections as were left by the author 
among her notes, and it has not been possible to bring the bibliographies up. 
to date. A number of illustrations have been added, but they have little bear- 
ing on the text. For the rest, it still fulfils its original purpose: ‘‘to show 
what is meant by human geography and at the same time to trace the develop- 
ment of western civilization in relation to geographical conditions.”” Anyone 
interested in the Mediterranean, and possessed already of sufficient back- 
ground to follow the processes of the author’s thought, may well be stimulated 
to further study. It might however be fairly argued, and this is a weakness of 
the subject as a whole, that such treatment touches too lightly on too many 
diverse topics for any satisfactory synthesis to be possible. 
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TURKEY TO-DAY. By StepHan Ronart. Translated by JosEMEE M. 
GREENWOOD. London: Robert Hale, 1938. 9 <6 inches; 252 pages; illustrations 
and sketch-maps. 10s 6d 


Herr Ronart has not attempted to portray every aspect of life under the new 
regime in Turkey; his aim has been merely “to indicate particularities and 
details,’ leaving to experts the task of a closer investigation. But although it 
is not the work of a specialist, and in spite of gaps, this study by one who has 
spent some time in Anatolia in recent years is interesting. In an endeavour 
to discover the moral forces which have shaped present-day Turkey, the author 
tries to trace throughout the ages the true Turkish spirit which, despite the 
ambitions of Western imperialism, has now won for the nation spiritual and 
material independence. In an historical survey going back to ancient times, 
he gives some idea of the degree of civilization to which the Hittites, Uighurs, 
and other ancestors of the Turks attained. Carried away by his enthusiasm for 
all that is Turkish, he endeavours to show that “the best part of the cultural 
achievements of mankind had its origin in the spirit of the Turkish peoples.” 
That spirit, he suggests, might have changed the whole history of the world 
had it not been systematically crippled by the successors of Suleiman the 
Magnificent, who saw in it a menace to the throne. 

What the author has to say about educational reforms, the status of the 
Turkish woman, the development of agriculture (the backbone of Turkish 
political economy), the growth of industry, the construction of railways, and 
other aspects of the social and economic life of the nation gives a fairly adequate 
idea of the enormous strides which have already been made towards a civiliza- 
tion on a par with that of the West. Before the Latin alphabet had replaced 
the Arabic characters, about one-fifth of the population could neither read nor 
write, but now illiteracy is almost unknown. The new regime has provided 
numerous schools and other educational establishments in which instruction 
is given free, and rich and poor study side by side. Both sexes have access to 
the same classes and can be trained for the same vocations. The various educa- 
tional institutes are conducted on up-to-date lines, the pupils being made to 
form and manage among themselves economic organizations borrowed from 
real life, such as cooperative societies and companies for the investment of 
funds and the negotiation of credits. 

In architecture, as in everything else, Kemalistic Turkey evinces her desire 
to become westernized. The author’s description of Yenisehir, the newest 
quarter of Ankara, suggests an ultra-modern European city: ‘The architecture 
follows straight lines, solid constructional masses without curves or arabesques, 
fagades without plaster-work or rococo decoration, flat surfaces of reddish- 
brown Anatolian sandstone and marble . . .” 

While some of the author’s views on colonial empires may not be acceptable 
in this country, this little book is certainly useful. It would be even more so if the 
historical section contained more dates. The substitution, wherever possible, 
of illustrations or sketch-maps for statistics interpolated in the text was a happy 
inspiration. Occasional clumsy syntax and even more serious grammatical 
transgressions diminish the literary value of the translation. F. M. M. 


BLANK ON THE MAP. By Eric Suipton. London: Hodder and Stoughton. 
1938. 9 X 5'2 inches; xvi+300 pages; illustrations and maps. 18s 

This is a detailed account of Mr. Shipton’s Shaksgam expedition of 1937, a 

summary of which has been given to the Society (Geogr. ¥. 91 (1938) 313-39). 
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There is no need therefore for a reviewer to describe, even in outline, this very 
fine piece of modern exploration. Moreover the Society has already shown its. 
appreciation of Mr. Shipton’s powers of organization and leadership, particularly 
on this journey, by the award of the Patron’s Medal in 1938. The record now 
published is full of detailed interest, and the writer has succeeded in impart-- 
ing the fascination of solving the problems of unexplored country to the general 
reader. 

The first prerequisite for success in a major Himalayan enterprise is a close 
study of what has gone before and a careful calculation of all the factors likely 
to affect it. The “‘blank’”’ beyond the Great Karakoram of fifty years ago, when 
Sir Francis Younghusband first crossed the Aghil range, has been steadily 
reduced to a manageable size, and the accumulated experience of succeeding. 
travellers made possible a carefully planned programme and an exact calculation 
of supplies and cost. The lack of enthusiasm shown by Askole villagers for 
trans-Muztagh travel was also known, so that a small number of efficient Sherpas. 
with Eastern Himalayan experience could be engaged. A sound combination 
of mountaineering and scientific skill among his companions enabled the leader 
to anticipate a large programme of new survey, and to make certain that it should 
have an efficient control, in spite of the fact that a very few points had previously 
been fixed by triangulation by the Survey of India. The difficulties of the 
country and the lack of transport facilities indicated that stereo-photogrammetry 
should supplement precise plane-tabling. This preparation bore ample fruit, 
and the rests surpassed expectations: Shipton’s fine achievement was due not 
to luck but to organization. 

The author and his publishers are to be congratulated on producing so fine 
a book. The latter have done much in recent years to make known the beauties. 
of the Himalaya. There are some magnificent photographs in this record, but 
it is a little doubtful whether photogravure is always suitable for the high lights. 
of mountain ice and snow. The publishers are also to be commended for 
illustrating their travel books with efficient maps. The omission of an index is 
a serious defect. There is one curious slip on the author’s part on p. 44. He 
writes that before leaving Yarkand in 1887, Younghusband ‘“‘received a letter 
from Mr. (now Sir Charles) Bell’? urging him to attempt the Muztagh pass. 
It was of course Colonel Mark Bell, of the Intelligence Department, who had 
recently crossed Asia from Peiping to India, using the Karakoram pass, and 
not Sir Charles Bell, who did not join the Indian Civil Service till four years later. 

K. M. 


HIMALAYA ASSAULT: the French Himalayan expedition 1936. (By 
HENRY DE SEGOGNE and others.) Translated by NEA E. Morn. With an 
introduction by Brig.-General the Hon. C. G. Bruce. London: Methuen 
and Co., Ltd., 1938. 8': X 5'2 inches; xvit+204 pages; illustrations and maps. 
15s 

The members of this expedition were brave men and good climbers, who went 

to the head of the Baltoro glacier to spend a month in an attempt to climb 

Gasherbrum I (Hidden Peak). They failed, and returned without loss of life. 

The endeavour seems commendable enough; yet the account of it leaves the 

reader with a feeling of great dissatisfaction, as though the motives which 

brought the climbers to the mountain were confused and the consequent action 
during the attempt muddled. The first chapter in fact exposes an attitude to 
mountaineering which seems far from the spirit of De Saussure. In “‘Choice of 
mountain to be attempted” the importance of peaks above 8000 metres is ex- 
plained and we are shown how one of the hierarchy is chosen for assault. A 
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quantitative criterion is associated with the idea of assault, which seems to 
summarize a certain modern attitude to mountaineering. It is difficult to 
believe that Whymper thought of ‘“‘assaulting” the Matterhorn. Rather the 
‘mountain was chosen for its beauty and for the fact that it had been so long 
before the eyes of men who had loved to move about in the company of giants. 

This modern method actually led to permission being obtained for an attempt 
on Makalu, before it was decided that for technical reasons the mountain was 
unsuitable. With eyes firmly fixed above the 8000-metre level the climbers, 
not one of whom had had any previous Himalayan experience, turned their 
glance to the Karakoram, where it lighted on Gasherbrum I (26,470 feet). 
The campaign was then organized on a large scale: the total cost, £11,000, was 
first decided and the expedition planned accordingly. Eventually a train of six 
hundred porters was started moving towards the Baltoro glacier. 

In reading the account of the expedition one is continually amazed at the 
extent to which the complications of such an expedition divert energy from the 
main object in view: to climb the mountain. The leader is burdened with 
worries at the delay in sending telegrams home from his Base Camp and obsessed 
with the responsibilities of the part he is playing in some romanticized drama. 
Little wonder that simple errors of fact abound. He equates the Sherpas with 
Gurkhas, and describes the crossing of the Panmah river above Korofon as the 
fording of the Braldo from the Baltoro glacier. Nor is it readily to be believed 
that some of his porters disappeared beneath the surface of the flood and yet 
survived. 

Such an expedition seems to sacrifice, or rather barter for an air of importance, 
the prime essence of mountaineering: mobility. Mountaineering is, or was, 
movement amongst mountains. The party burdened with cases of champagne, 
elaborate medicines, wireless equipment, complicated food, and gadgets without 
number is hindered in movement; no account of an expedition has ever made the 
fact clearer than this one. When to immobility is added the idea of a command 
at a headquarters base, the disinterested reader might smile. For the fact is 
that the man who was ordered down from Camp IV quite convincingly states 
that the leader at Base Camp can have had no conception of the conditions 


high up. The methods of a Napoleonic battle will never be suitable for the - 


ascent of a mountain. 

The narrative shows that Base Camp was reached on May 26. For two days 
the party reraained in camp and then, without any reconnaissance whatever, 
a route was decided on straight up a buttress of rock leading to a south satellite 
peak. This proved to be up a series of difficult rock pitches, so that Camp V, the 
sixth camp, was at a height only of 21,700 feet. The latter was established on 
June 19, after which bad weather set in; on June 25 the leader, from Base Camp, 
ordered that the attempt be abandoned for the year. In vain the men at the 
high camps appealed for permission to continue the attempt. There is a picture 
of the leader in a topee and an armchair giving the order to retreat into the 
wireless: the sun is shining brightly. M. A. S. 


THE OILSEED TRADE OF INDIA. By J. C. Bani. Bombay: New Book 
Co., 1938. 10 inches; xvi +314 pages; maps and diagrams. 30s (Rs.20) 
There is still a great dearth of information concerning the conditions of pro- 
duction and marketing of a number of tropical products which play no incon- 
siderable part in world trade, including the import trade of the chief industrial 
countries. Mr. Bahl has aimed at filling the gap in the case of oilseeds. He 
deals in detail only with Indian oilseeds, but greatly adds to the value of his 
work by including a preliminary survey of world production and trade in 
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oilseeds, and by always relating Indian to world conditions and trade. He 
thus presents a comprehensive factual and statistical survey of the production, 
marketing, and trade of the various types of Indian oilseeds against a back- 
ground of world trends in demand and supply. Special praise must be given to. 
his admirable collection of maps, tables, charts, and diagrams, which enables 
the reader to gauge the statistical position at a glance. In addition, by first- 
hand inquiry he has been able to present an illuminating account of the various 
types of markets and methods of marketing in India. This subject is well 
illustrated in the appendices by a collection of representative trade and shipping 
documents. The appendices also supply the text of certain important Acts. 
affecting marketing in India, and of a Bill for the establishment of licensed 
warehouses, designed to provide the basis for negotiable trade ‘“‘paper’’ in 
India. 

Within certain limits the author has thus performed his task well. On the 
other hand he does not attempt to discuss the more fundamental economic 
problems involved, nor to suggest reforms other than those long and authorita- 
tively advocated in India. His discussion for instance of the part played by 
Waida (“Futures”) and Tej-mandi (‘‘Options’’) contracts throw little light on 
the extent or results of such trading methods. His definition of the Waida 
contract is misleading. Equally inadequate is his discussion of the competition 
between Argentine and Indian linseed in the British market. On the basis of 
figures for one post-Ottawa year he implies that Indian linseed has made great 
progress as a result of preference. More recent figures do not support that 
conclusion, whilst in any case many other factors, besides preference, are 
involved. His comments on the cooperative movement and on the part played 
by joint stock banks in financing crops are sweeping and undiscriminating. 
At one point he criticizes, without adducing evidence, the methods of coopera- 
tive credit societies as “inelastic, dilatory, and inadequate,” largely because of 
the “‘inefficiency and selfishness of the managing committees,’ whereas else- 
where he refers to the establishment of cooperative sales societies as one of 
the chief needs of the oilseed trade. No doubt there is some truth in both these 
statements, but such important subjects deserve fuller treatment. V. A. 


A CONCISE HISTORY OF BUDDHIST ART IN SIAM. By RecrInaLp 
LE May. Cambridge: University Press, 1938. 1112 X 8'2 inches; xxii+166+80 
(plates) pages; maps. £2 2s 

Siam, owing to its geographical position and features, has in the past been 
subject to successive intrusions of races and cultures which have left their in- 
fluences on the art of the country, as seen from a study of the architectural and 
sculptural remains. The difficulty of distinguishing the traces of these various 
influences, often overlapping, and assigning individual objects to definite 
periods will be understood from the fact that no less than nine different periods. 
or “‘schools” are named, ranging from pure Indian, Mén-Indian, Hindu- 
Javanese, and Khmer to various Tai schools culminating in those of Lopburi 
and Ayudhya. To present for the first time a connected history of the art of 
the country from the first centuries of our era for some fifteen hundred years, 
until the Tai (now called Siamese) became fully established, is the task which 
the author has undertaken in this volume. Dr. le May is eminently fitted for 
that task, not only by a twenty-five years’ residence in the East, during which 
he has made an intensive study of the subject, visiting and examining all the 
sites and objects (many of which are now in his private collection) referred to, 
but also by a keenly artistic instinct combined with genuine appreciation of the 
spiritual attributes of Oriental art. 
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Discussion of the technical questions involved and opinions expressed must 
be left to experts in the subject of Eastern art, but for readers of this journal 
attention may be drawn to a special and commendable feature of this scholarly 
monograph, namely the manner in which the author has dealt with his subject 
on geographical and historical bases—surely the soundest foundations. The 
reader will find in these pages many sidelights upon the routes followed in 
early ages, the bearing of geographical conditions upon racial movements, 
and the chequered history of a most interesting country. 

The selection and reproduction of the plates call for unstinted praise; the 
clear type and printing enhance the pleasure of perusal. Cc. 8.A. W. O. 


‘THE BURUSHASKI LANGUAGE. By Lieut.-Colonel D. L. R. Lormer. 
[Published under the aegis of] Instituttet for Sammenlignende Kultur- 
forskning. Oslo: H. Aschehoug and Co.—London: Kegan Paul, Trench, 
Trubner and Co., 1938. Vol. III: Vocabularies and Index. 9 x7 inches; 
xvi+546 pages. 25s (unbound 21s) 

‘The first two volumes of Colonel Lorimer’s work on the Burushaski language 

were published in 1935 and were briefly reviewed in the Journal (87 (1936) 

380-1); the third volume has now appeared. Vocabularies of Burushaski and 

Werchikwar, printed in phonetic script, make up the bulk of the volume. Speak- 

ing before the Society in 1928, Colonel Lorimer described the Burushaski 

language as having “‘about twenty or thirty separate forms for the plural, four 
genders, which affect verbs as well as nouns, pronouns, and adjectives, and many 
other interesting but rather deterrent phenomena. They have sufficed,’’ he 

said, “to occupy my leisure for the last three or four years” (Geogr. F. 71 

(1928) 535). Colonel Lorimer seems to believe that the total word-stock of 

the language is much greater than the vocabulary he has collected. He claims 

only to have gathered the material for the eventual study of this difficult and 
isolated tongue, but, by recording parallels in other languages and by indicating 
undoubted loan-words, he has simplified the task of investigating its history 

and affinities. M. A. 


DAS LAND DER SEIDE UND TIBET IM LICHTE DER ANTIKE. 
By ALBERT HERRMANN. (Quellen u. Forschungen zur Geschichte der Geo- 
graphie u. Vélkerkunde. Band 1.) Leipzig: K. F. Koehler, 1938. 9 x6 
inches ; x+-178 +ix (plates) pages; illustrations and maps. M.14 (unbound M.12) 

Professor Herrmann’s work on the Far East is well known, and this book is so 

crammed with interesting detail that it is difficult to do it justice in a short 

review. The first part deals (with one or two mistakes and omissions) with 
earlier Greek notions; notable points are the reconstructions of pre-Ptolemy 
maps and of the oldest Chinese map of A.D. 267, and the theory that certain 
routes in the Peutinger Table are not Seleucid but Parthian. Next come those 
names (from Marinus) which can be allocated to southern Tibet, the first 
western knowledge of that country. There follows the sea route to China, 
where Herrmann gives Marinus two sources: the voyage of the merchant 

Alexander and an Indian itinerary across the Malay peninsula; while this book 

was being written, archaeology was actually discovering such an Indian route, 

though rather later in date. He makes the Great Gulf the Gulf of Siam, while 

Kattigara (usually put in Tonkin) represented Saigon; his explanation of the 

remark about the Chinese capital Thina(i) (Si-an-fu), “it has not bronze walls,” 

is ingenious. Last comes much the most important section, the overland Silk 

Route. Its hero is frankly Marinus ; naturally Ptolemy cut down his too enormous 

China remorselessly but (as he did not know the sources) arbitrarily, thus 
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creating much confusion. Herrmann tries to get behind Ptolemy and reconstruct 
Marinus. Marinus’s source was of course Maes’s agent, but it was double: that 
agent, beside his own observations, made use of an Iranian translation of a 
Chinese route-book for merchants, which thus came to Marinus. But Marinus 
did not understand the Chinese distance measurements and greatly exaggerated 
them, though he did so on a system, and (this is the keystone of the recon- 
struction) Herrmann claims to have discovered that system; if so, by applying 
it to Marinus one can restore the true distances and identify the places on the 
route independently of philology, particularly as the Chinese route-book must 
have corresponded to the information in the Ch’ien-han-shu (Annals of the 
Former Han). So we first get Marinus and the Annals in parallel columns and 
then, with the work done, the philological material—in its right place. The 
end of the road, Sera, was not the capital Si-an-fu, as Ptolemy made it, but 
Liang-chow. 

It is indeed an exciting and attractive piece of work, and the reconstruction 
has one striking fact at least to support it: Herrmann’s scheme makes Throana 
Tun-luang, and a Sogdian fragment found there does give the name Droan. 
One little omission: he does not explain why the adjacent names Thogara and 
Throana on the Silk Route should both occur also on the Gulf of Siam. If 
Thogara, as now generally believed, be the Tochari name, what is it doing in 
Malaya? Ws 
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STAATSGEFUGE IN WESTAFRIKA: eine ethnosoziologische Unter- 
suchung iiber Hochformen der sozialen und staatlichen Organisation im 
Westsudan. By PETER vON WERDER. (Beilageheft. Zeitschr. vergleich. 
Rechtswissenschaft. Bd. 52.) Stuttgart: Ferdinand Enke, 1938. 9 X6 inches; 
194 pages. M.11 

This inquiry into the social organization of the West African state is confined 

to the Yoruba, Nupe, Ashanti, Mossi, and Mandingo tribes. As these are how- 

ever among the best-known and highest-evolved of negro governments, and 
are also fairly well distributed geographically, a reliable picture is given of the 
present and, to a certain extent, of the past state of affairs. 

Of the Yoruba Dr. von Werder describes first the extended family and mar- 
riage regulations and then deals with the feudal system and the monarchy, 
the secret societies (especially the Ogboni with its judicial powers), and the 
position of slaves. The investigation follows approximately the same course 
with the other tribes, and the result is a compilation of the best available informa- 
tion, with the authorities for nearly every statement clearly quoted in the text. 
The chief source for the Nupe is S. P. Nadel, for the Ashanti R. S. Rattray, 
for the Mossi L. Tauxier, and for the Mandingo L. Tauxier and H. Labouret. 
Dr. von Werder seems to have made no original investigations, but in the last 
chapter sums up the conclusions of his examination. 

He finds two principal types of family and state, which are derived respectively 
from the original social organization and the original governing family. ‘Two 
methods of governmental development must be distinguished: first, the develop- 
ment in certain classes of a capacity for ruling ; and secondly, the introduction 
through political pressure from other states of a foreign system. The first of 
these methods prevailed among the Yoruba, Mossi, and Mandingo, and the 
second with the Ashanti and pre-Fulani Nupe. In the case of the latter, 
together with the Ewe, we have to do with a government derived not from an 
original governing class but from a social organization family. 
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The contemplation of the West Sudanese social relations with the help of the 
two main structural principles shows us that government can exhibit a moderate 
diversity. It can for example be “‘gerontic,”’ that of the oldest man of the social 
organization, without any real autocratic powers ; or patriarchal, that of a ruling 
head family with full authority. The latter lordship is exhibited in the Yoruba, 
Mossi, and Mandingo, and the former in the Ashanti and pre-Fulani Nupe. 

There can be little doubt that the autocratic and aristocratic systems came in 
with the waves of white man’s influence from the east and the north. The negro 
is extraordinarily quick in assimilating ideas, as has been recently proved once 
more by the rapidity with which he can entirely forget his own language, while 
his physical structure remains unaltered in new surroundings. 

Dr. von Werder’s little book has real value as an examination into the points 
in question, and may be thoroughly recommended to students. E. me Ms 


WHITE HUNTER: the adventures and experiences of a professional big 
game hunter in Africa. By J. A. Hunter. London: Seeley, Service and Co., 
Lid., [1938]. 8': X 512 inches; 282 pages; illustrations. 15s 

Mr. Hunter writes on dangerous game. The elephant, lion, buffalo, rhino, 

hippo, leopard, and crocodile are the chief subjects of his exciting narrative. 

He has accounted for several hundred lions. He has hunted them by every 

method, tracking them to their dens, stirring them from bushes, and sitting 

beside bait for them: there is the lion that leaped over his head and knocked off 
his hat, the charging lion whose clammy breath he felt in his face, the two 
lionesses that took possession of his larder. 

Besides these breathless experiences, the book provides other information. 
Here and there in it are interesting observations on the habits of African wild 
life. A sketch is given of the African native, especially with respect to his 
poaching activities and his devices for trapping game. There is a chapter on 
the most suitable types of rifles, and some useful practical information on the 
safety, care, and cleaning of weapons. Mr. Hunter assures us that the advent 
of the motor car, though greatly simplifying the difficulties of safari, is not the 
enemy but the friend of the game: it has brought the camera into practice, and 
the camera is now replacing the rifle. He makes the reassuring statement that 
the game of Africa ‘‘will continue to thrive, and Africa will rank as the world’s 
greatest natural Game Park for generations to come.” a WW. &. BM. 
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THE CANADIANS: the story of a people. By GEorcE M. Wronc. London: 
Macmillan and Co., 1938. 9'2 X6 inches; viii+456 pages; frontispiece and 
maps. 18s 

Professor G. M. Wrong’s book is described by the publishers as “‘a popular 

history of Canada, written to be read, and not for use as a text-book.” This 

claim is fully justified, as the work is an extremely readable account of its 
fascinating subject. The author discusses in turn the first explorers of America, 
the achievements of Cartier and Champlain, the long struggles between England 

and France, the American Revolution, the war with the United States in 1812, 

the Durham Report, the establishment of the Dominion, and brings his story 

down to the conclusion of the Great War. This is primarily an historical work 
in which political history as such obtains a large amount of space. The last 
chapter of the book, called ‘“The Canadians of to-day,” outlines in twenty pages 
the economic and regional geography of Canada in such a lively fashion that 
historical geographers must regret that more attention was not devoted to 
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economic and social history in the earlier chapters. On several topics, such as 
the history of the change of the seat of the capital of Canada from Kingston, 
first to Montreal and finally to Ottawa, and also on the history of Canadian 
railways, the geographer thirsts for more detailed information. There are few 
maps, and those included are not especially illuminating. A general reader who 
wishes to obtain a broad survey of Canada’s history cannot do better than turn 
to this book, provided that he has an atlas also by his side, while the brief but 
carefully chosen bibliography will guide him to further study. E. W. G. 


THE UNITED STATES IN THE MODERN WORLD. By W. R. McCon- 
NELL. New York: Rand McNally and Co., 1934. 10 X8 inches; viii+306 
pages; illustrations and maps 

Teachers of geography will value this book as it supplies in a clear manner useful 

economic data for the U.S.A. set against the geographical background. Agri- 

culture, fisheries, forestry, mining, power production, manufacturing, and 
transport are all described in a well-illustrated text. Illustrations, both line and 
half-tone, have been well chosen and give a clear view of the processes raw 
materials have to pass through from the initial production from the earth to the 
final utilization. On pp. 46-7 are tables showing the impressive manner in 
which, by mechanization of the various processes, the time to harvest an acre 

of wheat has been reduced from forty-six hours in 1829 to half an hour in 1930. 

Each topical treatment concludes with exercises and problems. While some of 

these are too specialized for schools outside the U.S.A., most are so concerned 

with fundamental aspects that they are helpful to almost any teacher of geo- 

graphy. A. 


CENTRAL AND SOUTH AMERICA 


WATERS OF THE WEST. By KENNETH PRINGLE. London: George Allen 
and Unwin, 1938. 9 X 5': inches; 326 pages; illustrations. 12s 6d 
Mr. Pringle spent three and a half years teaching in Jamaica. During the 
vacations he travelled extensively on the island, and made trips to Guatemala, 
Grand Cayman, British Honduras, Haiti, and Peru. The political cause of 
Jamaica is the heart of the book, but Mr. Pringle has the spirit of an artist, 
and the book is by no means one piece or one thing. The more difficult therefore 
to do it justice. A young Englishman who likes and understands black people, 
travels rough but always manages to find friends, and writes with such vitality 
of the people on the northern side of Jamaica, on Grand Cayman, and in Haiti 
that they stand out alive deserves serious consideration. On the other hand, a 
writer who overloads a book with description which fails to evoke clear images 
should be asked if he is not mistaking the nature of his gifts. And then there is 
the element of propaganda. Mr. Pringle’s ideas on race are as dogmatic as his 
opinions on Mayan archaeology, and as shallow, but they do not seriously cloud 
his politics. His argument proposing dominion status for Jamaica (pp. 84-118) 
seems reasonable enough. The contrast between Haiti, nominally independent, 
and Jamaica, nominally enslaved, does not encourage a sympathetic reader to 
believe in a Jamaican regime more liberal than that of dominion status; but the 
account of life in Jamaica leaves no doubt that our oldest colony is in serious 
need of better care. Mr. Pringle is much more acutely aware of the difficulties 
of contemporary political readjustment than his tract on Jamaica would suggest, 
and he weakens his case by deferring the analysis of his philosophy, which is 
to be found mainly in the chapter on Guatemala (pp. 162-70). But there are 
values more lasting in this book than those of polemics. The author is a person 
who respects and loves his fellow men. His direct passages, those in which he 
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writes of people, may well come to rank among the most delightful and spontane- 
ous to be found in English books of travel published in recent years. M. A. 


IF YOU GO TO SOUTH AMERICA. By Harry L. Foster. New and 
revised edition, 1937, by WiLL1am W. Harris. London: Fohn Lane, 1938. 
712 X5 inches; 444 pages; illustrations, maps, and plans. 10s 6d 

This new edition of Foster’s useful guide-book, dedicated to the use of North 

American tourists in South America, is said (on the jacket) to be “up to date.”’ 

But guides are out of date the moment after they are printed, and in the present 

instance too many recent events have escaped the reviser’s eye. Allowing for 

frequent marks of age, the book is still good of its kind; the suggestions for 
travel are, chiefly, fair enough; although the reviser ignores the present con- 
dition of trans-Andine routes and opportunities for air travel. Mistakes of fact 
and of spelling occur on almost every page, but these are sandwiched between 
quantities of helpful and correct information, and Foster’s familiar and often 
witty style makes easy reading. Index and bibliography are fair; new illus- 
trations would have improved the edition. L. E. J. 


PLANOS DE LA CIUDAD DE MEXICO. Siglos XVI y XVII. Estudio 
histérico, urbanistico y bibliografico. By MANUEL ToussAINT, FEDERICO 
GoMEz DE Orozco, and JusTINO FERNANDEZ. (XVI° Congreso Internacional 
de Planificacién y de la Habitacién.) Mexico: Inst. de Investigaciones Esteticas 
de la Universidad, 1938. 11'2 X 8 inches; 200 pages; plans 

The distinguished Mexican architect Carlos Contreras, who contributes a 
succinct introduction to the work of the three authors, is justified in his remark 
that this is an “‘obra seria’”’ of study, analysis, and criticism. The earliest known 
maps and plans of Mexico City are reproduced and subjected to careful examina- 
tion (with due recognition of the work of A. P. Maudslay and Adela Breton, 
many years ago), and one can only regret that these meticulous studies decide 
the post-Spanish origin of even that celebrated document, so fruitful of con- 
troversy, the ‘‘Maguey-paper plan.” 

The authors show that this fragment, happily restored to Mexico and pre- 
served in the National Museum, is not drawn upon maguey but upon palm-fibre 
paper ; that it does actually represent the north-easterly section of the city in the 
sixteenth century; and that Cortés, when rebuilding the city he had destroyed, 
maintained the chief outlines. Among the later plans of Mexico City those 
attributed to Alonso de Santa Cruz and that of Garcia Conde, drawn in 1793, 
are of special interest. No lovers of Mexico City can regard these eloquent 
documents with indifference; or cease to wish that at least one example of a 
Nahuatl “‘palace,” or a temple, had been allowed to remain in its entirety after 
the Spanish conquest. Any possible reconstruction is a tribute to the superb 
building of the old Mexican architects. 

Printing of the Spanish text, and reproduction of illustrations, are excellent; 
the Organizing Committee of the International Congress of Town-planning 
and Housing is to be congratulated upon this special item of its various publica- 
tions. EB. 
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WALK-ABOUT. By C. Price Conitcrave. London: ¥. M. Dent and Sons, 
Ltd., 1938. 8': X 5's inches; viiit+250 pages; illustrations and sketch-maps. 
10s 6d 

A book of reminiscences in chronological order, consisting mainly of accounts 

of an expedition in the north Kimberley district of Western Australia in 1911-12 
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(chapters VI-XIX), a journey up the French Mission road in Papua some 
time after 1924 (chapters XX—XXIV), and a hurried road reconnaissance by 
car right round Australia in 1937. The Kimberley expedition was properly 
organized exploration, which led to the discovery of the Berkeley and King 
George rivers. No account of the work has hitherto been available, but the 
imprecise form into which the narrative is cast deprives it of much of the geo- 
graphical value it should have had. Conigrave’s party, forced to make the return 
journey from Napier Broome bay to Wyndham without the stores that should 
have been waiting for them at the Drysdale river Mission, managed to live off 
the country, an unusual feat in Australian exploration. The remainder of the 
book is neither important nor particularly interesting. During the road recon- 
naissance of 1937 Conigrave visited Eucla, still shown as a town on Australian 
maps, but he found it reduced to two inhabitants. He encountered the aerial 
section of the Commonwealth Geological and Geophysical Survey at Marble 
Bar, Western Australia, and the ground section at Brock’s creek, in Northern 
Territory. The Survey is doing its work without publicity, and news of its 
activities is rare. Stockmen reported the existence of remarkable chasms and 
caves in the country 12 miles east of Camooweal, Queensland, which seem to 
be of considerable hydrological interest. Other than some admirable photo- 
graphs, especially those facing pp. 177, 196, 199, and 203, the road recon- 
naissance yielded no further results of more than journalistic interest. The 
whole book, in fact, is journalistic, written in an irritatingly sentimental jargon 
as commonplace as its title. It is by no means as satisfactory as his first book, 
‘North Australia,’ which was reviewed in the Journal for November 1936. 


CAPTAIN JOSEPH NIAS AND THE TREATY OF WAITANGI: a 
vindication. By T.D.H. Hat. Wellington, N.Z.: Printed by L. T. Watkins, 
1938. 8 X51: inches; 96 pages; illustrations. [7s 6d} 

Early in 1840 Captain Joseph Nias, of H.M.S. Herald (afterwards Admiral Sir 

Joseph Nias, K.c.B.), became responsible for the conveyance of Her Majesty’s 

representative, Captain W. Hobson, R.N., to Waitangi and to such other parts 

of New Zealand as had to be visited in order to secure full Maori signature to 
the Treaty of Waitangi. The late T. Lindsay Buick, in his book “Treaty of 

Waitangi’ (Wellington, 1914, 3rd ed., 1936), so criticized the conduct of Captain 

Nias that Miss Caroline Nias, his daughter, searched the official records in 

London, Australia, and New Zealand for the full evidence on which the historical 

judgment of Captain Nias should be based. Mr. Buick himself would un- 

doubtedly have congratulated Miss Nias on her success had he lived to see 
this extremely vivid and moving little dossier in print. It is an important book 
not only in the history of New Zealand (in British naval history) but also in 
its bearing on the technique of writing colonial history. Captain Nias was in 

New Zealand waters only for six months, but the historian of those six months, 

instead of judging the performance in the light of a long and distinguished 

career of active service in the Navy, judged it mainly from contemporary 
local records of doubtful value, and consequently misunderstood the character 
of the man involved. Mr. Hall has presented the evidence collected by Miss 

Nias fairly, towards both her father and the late Mr. Buick. A chronological 

arrangement of the documents would nevertheless have made an exciting story 

still more dramatic, would have greatly clarified the reader’s view of the succes- 
sion of incidents, and assisted his appreciation of the tempers of the people 
concerned. One has to read far into the book in order to discover, for instance, 
that Nias and Hobson disagreed even before the Herald left Sydney, on account, 
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it seems, of Nias’s refusal to transport the horses and carriages of the Governor- 
Elect of New Zealand in one of Her Majesty’s fighting ships of war. The book 
does not pretend however to do more than present the evidence of Nias’s able 
discharge of a difficult duty in one of the less hazardous performances of his 
long and honourable career. To that extent it does its work. M. A. 


PHYSICAL AND BIOLOGICAL GEOGRAPHY 


LIFE, HEAT AND ALTITUDE: physiological effects of hot climates 
and great heights. By Davip Bruce DiLL. Cambridge (Mass.): Harvard 
University Press (London: Oxford University Press), 1938. 8 X5'2 inches; 
xiv-+-212 pages; illustrations. 10s 6d 

This book contains the substance of eight lectures dealing with the physiological 
responses in man and various animals to stress occasioned by peculiarities of 
environment. The uniformity of these responses in the different animals 
studied is demonstrated and certain significant differences are stressed. The 
book falls naturally into two parts, each one dealing with the special environ- 
ment in which the physiological studies were made: namely, in the hot, low- 
lying deserts of the south-western United States and in the cold, high uplands 
of South America. At first sight there may appear to be very little in common 
between these two extremes of climatic and geographical surroundings, but 
“‘many features of the two environments are alike. Daily ranges of temperature 
are even more extreme in high altitudes than in hot deserts. Scantiness of food 
for plants and animals is a common feature. The intensity of sunlight in the 
desert is exceeded only by that at great altitudes. The two environments differ 
essentially in respect to temperature, partial pressure of oxygen, and density 
of air.” 

An introductory chapter states broadly some general physiological principles 
involved in the processes occurring during the transformation of energy. 
Some of the differences in the metabolism of different animals are discussed, 
and their relation to the animals’ mode of life considered. The aspects 
of this subject dealt with include: dietetic requirements, the supply of 
oxygen, the regulation of body temperature, the elimination of waste 
materials, and the maintenance of water balance. The chapter concludes 
with a brief analysis of some results of studies on athletes, both at rest 
and under various conditions of physiological stress. Then follow chapters 
on the subjects which comprise the main thesis of the book. Perspiration, 
thirst, man in hot climates and animal life in deserts go to form the first 
part of the book. In the second part animal life at great heights, man in high 
altitudes, and high altitude flight are the chapter headings. The two halves 
of the book can be read as separate studies by those who care to regard them 
as such. The author quotes briefly the important accepted views on his subject 
and in addition adds original work done by the team of workers of which he 
was a member. Much of the new work is of considerable interest, and the 
results point the line along which further studies might be pursued. In the 
chapters on perspiration the results of balance experiments undertaken in hot 
and temperate climates are given; they demonstrate that after a short period 
spent in a hot climate an individual develops an increased capacity to produce 
sweat ; furthermore the loss of salt from the body is limited by the sweat becom- 
ing more dilute. There is thus acclimatization to high atmospheric temperatures 
which is short lived and varies considerably from one individual to another. 
It is easy to see how these findings may have a practical bearing in such matters 
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as the selection of candidates for posts in desert stations, and of pilots for the 
long distance aerial routes across the world. 

In the chapters on high altitudes there is an attempt to assess the factors by 
which a man’s powers of acclimatization may be predicted without actually 
sending him to a high altitude. Despite the scepticism with which all such 
attempts have been viewed in the past by those concerned with the selection of 
climbers for a Mount Everest expedition, it seems nevertheless likely that 
physiologists will eventually arrive at a solution of this problem. In any case 
it seems desirable that such a line of knowledge should be pursued. 

The book is by no means light reading, but it will appeal to anyone who has 
had some scientific training. The author has brought together certain aspects 
of physiology which are usually studied separately and in an academic manner, 
and by doing so he has demonstrated not only their inter-relationship but has 
endowed the subject with a new and much wider interest. Life, heat, and alti- 
tude should interest most geographers ; but in particular these essays will appeal 
to physiologists, physicians, sojourners in desert places, mountaineers and 
aviators. The book is pleasantly produced in a handy format. The figures 
and tables inserted in the text are clearly printed, but perhaps the legends to 
some of these might have been expanded. C. B. M. W. 


DEUTSCHE ATLANTISCHE EXPEDITION AUF DEM FORS- 
chungs- und Vermessungsschiff Meteor . . . 1925-1927. Wissenschaftliche 
Ergebnisse. Edited by ALBERT DEFANT. Band VI. Zweiter Teil. Quantita- 
tive Untersuchungen zur Statik und Dynamik des Atlantischen Ozeans. 
Erste Lieferung, pp. 54. Die Stabilitaitsverhaltnisse. By O. v. SCHUBERT. 
(1935.) Berlin: Walter de Gruyter and Co., 1933-35. 11 X9 inches; maps 
and diagrams 

The stability at any point in the sea is the difference between the density of a 
small particle of water at a given depth, say z+dz, and that of another particle 
which has been brought down to it from a slightly smaller depth, say z. If the 
density of the second particle in its new position is less than that of the first 
it will return to its first position as soon as the constraining force is removed, 
and the equilibrium in the sea here is stable. If on the other hand it is greater, 
then it will continue to sink and the equilibrium is unstable. Between these 
two is the state of indifferent equilibrium. The stability is so strongly influenced 
by the temperature and salinity that if these two have had to be taken from a 
curve no great accuracy can be expected. Vertical curves of stability are in 
general so irregular that little or nothing can be gained from individual cases, 
but, on the other hand, the mean curves for large areas are of great interest. 
In nearly all areas the values in the upper 100 m. or 200 m. are much greater 
than in the depths, and a secondary maximum is found at 950 m., and not 
infrequently a less well-marked one at 2000 m. or more. It is remarkable that 
the mean vertical curve for the South Atlantic Ocean has a strong resemblance 
to that for the whole world calculated by Helland-Hansen. The regional 
variations in the stability are great, and polewards of 50° lat. it is so small that 
the water approaches indifferent equilibrium. Such a condition favours the 
formation of the bottom water by a small increase in the density of the surface 
layer. 

A large area of unstable equilibrium in the upper 25 m. lies on each side of 
lat. 20° S. In the tropics it may be due to high evaporation, in higher latitudes 
to seasonal change. It is difficult to explain its existence, especially since it 
persists for months. 

Readers consulting the opening pages of this treatise for information as to 
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the method of calculation should do so with caution. On p. 2 densities have 
been calculated for depths in dynamic metres, not for ordinary metres which 
are said to have been used. And in Table 2 whole columns have been transposed. 
As far as can be seen the calculations used for the remainder of the tables and 
for drawing the charts and sections are correct. D. J. M. 


STUDIES ON THE PERIODICITY OF EARTHQUAKES. By CHARLEs 
Davison. London: Thomas Murby and Co., 1938. 8'2 X 5'2 inches; x +108 
pages; graphs. 13s 6d 

In this little book Dr. Davison has collected together the results of a long 

series of studies of the periodicities of earthquakes, with a view to consider- 

ing what light they throw on the great and small movements of the earth’s 
crust. 

After a brief chapter outlining the method of harmonic analysis the author 
gives the results of the analysis for the annual, diurnal, eleven-year, lunar, and 
nineteen-year seismic periods. A subsequent chapter discusses the 42-minute 
period in the frequency of aftershock, and a brief final chapter is devoted to a 
discussion of the movements of the earth’s crust as revealed by the periodicities 
of earthquakes. The annual variation appears to be the best established of all 
these periods. We are given no hint as to the variability of the frequencies 
analysed, so that it is not possible, from the facts presented in the book, to 
deduce how much of their variability is due to the periods mentioned. Schuster’s 
criterion is used to justify the belief in the physical reality of the periods, but 
it should be noted that, in the simple form presented here, Schuster’s criterion 
is only applicable to a period chosen at random, and not to a period chosen 
because harmonic analysis has shown that it has a large amplitude. 

In the last chapter the author follows Omori in attributing the annual and 
diurnal variations to the effect of barometric pressure. D. B. 


THE PRINCIPLES OF SOIL SCIENCE. By Atexius A. J. DE SIGMOND. 
Translated from the Hungarian by ARTHUR B. YOLLAND. Translation edited 
by G. V.Jacxs. London: Thomas Murby and Co., 1938. 92 X 6 inches ; xiv +362 
pages; illustrations and maps. 22s 6d 

This book deals with the classification of the main types of soil that occur in 

Europe. The science of soil classification, or pedology as it is often called, has 

become of prime importance recently for the planning of land use and develop- 

ment, for the soil type is a fundamental factor in determining the systems of 
agriculture that can be easily or profitably developed on the soil. The author 
is well known for his studies of Hungarian soils, and he is the doyen of ped- 
ologists. Through his intimate connection with the International Society of 

Soil Science since its first beginnings in Hungary in 1909, he has travelled 

widely and intensively over the whole of Europe and some of the United 

States. 

The book is divided into three parts. The first part deals with the agencies 
causing rocks to weather and soils to form; the second part gives a very short 
account of the chemical properties of soils; and the third part, which forms 
two-thirds of the book, first describes the author’s system of soil classification 
and then gives a detailed description of the occurrence, appearance, and forma- 
tion of the various soil types. This part contains a wealth of information, not 
readily accessible elsewhere, about the soil types occurring in Europe in par- 
ticular. 

This book is rather a monograph for the specialist than a book for the general 
reader or the first-year student, since its purpose is to develop the author’s own 
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views on soil classification. As is natural, other soil scientists will disagree with 
some of the views and theories advanced by the author, but they will all be 
under a debt of gratitude to him for this lucid presentation of his stimulating 
ideas. E. W. R. 


ECONOMIC AND HISTORICAL GEOGRAPHY 


SEAPORTS AND HINTERLANDS. By A. J. Sarcent. London: Adam and 

Charles Black, 1938. 8': X 51: inches; x +188 pages; maps and diagrams. 8s 6d 
Professor Sargent’s penetrating study is a sequel to his ‘Seaways of the Empire,’ 
which dealt with the geography of ocean transport; it concerns ports and their 
relation to the land areas which they serve. 

A brief introduction outlines the problem, and discusses the nature of hinter- 
lands, beginning with one imaginary port and one commodity and proceeding 
to competing ports and multiple commodities; the conclusion is reached that 
in order to analyse the hinterland of a port all the geographical circumstances 
on which transport and economics depend must be studied. The hinterland 
is not asimple geographical idea but a “‘complex of geography, economics and 
statistics.’” One of the greatest difficulties in the study of port geography is 
the absence of suitable statistics indicating in detail the source and destination 
of the traffic passing through the port, as well as its amount and value. It is 
futile to over-simplify the picture by such devices as adding together the values 
of all kinds of different commodities. Each commodity may be derived from, 
or distributed to, a different hinterland, and it is only possible to appreciate the 
whole hinterland by a critical examination of its parts. A problem is raised, too, 
by the overlap between the hinterlands of competing ports, which may be 
confined to certain commodities only. The physical nature of a port and of its 
possible connections with its hinterland and with the trans-oceanic world must 
also be considered. 

The bulk of the book is occupied by an analysis of the traffic and hinterlands 
of various ports. Hamburg provides a good example of the complexity of the 
problem; it is served by inland waterways and railways, possesses a free zone, 
and provides the main outlet for the produce of several important agricultural and 
manufacturing regions as far inland as Czecho-Slovakia. A detailed examina- 
tion of the available material shows that it is impossible to define its hinterland, 
owing to the complexity of the overlap between different ports in different 
commodities, and to the influence of economic forces upon purely geographical 
considerations. Rotterdam and Antwerp offer interesting contrasts with each 
other and with Hamburg: Rotterdam’s main function is that of international 
water transport junction; Antwerp is primarily a rail-served port, and a port 
of call rather than a terminus, with a great deal of transit traffic. These Rhine 
ports are more difficult to analyse than Hamburg, owing to political interference, 
in the form of subsidies to competing routes, with the normal or geographical 
flow of traffic. Moreover, much of Rotterdam’s traffic simply passes through 
the port without making use of all the paraphernalia of docks, quays, and ware- 
houses that characterize Antwerp and Hamburg. All three ports have a very 
miscellaneous traffic, and the question arises: how many tons of traffic warrant 
the inclusion of any given locality in the hinterland of a port? If consignments 
of a few tons only are taken into account it is obvious that the greater part of 
western and central Europe would fall into the hinterlands of all three ports, 
and of several others as well, another factor which makes the mapping of actual 
hinterlands almost impossible. 


The remainder of the book deals with simpler cases. North American ports 
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are not embarrassed by the multitude of political frontiers which hamper 
traffic in Europe. The overlapping hinterlands of New York, Philadelphia, and 
Baltimore are discussed; there is a penetrating analysis of the function of 
Montreal and of the scheme for the improvement of the St. Lawrence waterway ; 
and the trade of the Gulf ports, which is so one-sided, is lightly sketched. 
Finally, the simple rail-to-port character of the traffic of the main South American 
ports makes the delimitation of hinterlands a relatively easy matter. The 
economic structure of the traffic is simple, and purely geographical influences 
weigh heavily, so that the hinterlands are far more natural than those of European 
ports. 

Two criticisms might be offered. The choice of maps is peculiar and some- 
what unsatisfying. The text makes it clear that no actual maps of hinterlands 
could be expected, but more maps of the ports and their relationships with each 
other might have been included. Again, much of the value of the book lies in 
its contribution to the methodology of economic geography, and for the benefit 
of students wishing to follow Professor Sargent’s methods in detail or to apply 
them to other ports, some references to the literature of the subject and to the 
sources of statistical information would have been welcome. S. H. B. 


THE AGE OF DRAKE. By James A. WiLutaMson. (The Pioneer Histories. 
Edited by V. T. Hartow and J. A. Wriyiamson.) London: Adam and 
Charles Black, 1938. 9 X inches; xii +400 pages; maps. 15s 

Dr. Williamson has written an excellent book on the Elizabethan period, 
notable for the freshness of its treatment, the proportion preserved between 
the various aspects, and the individual style of the narrative. As he modestly 
remarks in the preface, the book embodies the knowledge revealed by the 
researches of many scholars; he has however done more than merely make this 
available to the general reader. Not only has his own share in these researches 
been outstanding, but he has imparted to his subject a vigour and a unity 
beyond the achievement of a compiler. 

The voyages and projects of the Elizabethan adventurers are carefully 
related to the current of domestic and international events and policies. Con- 
siderable importance is attached to Hawkins’s scheme for trade with the Spanish 
colonies in the west, envisaged as co-operation with, rather than as hostile acts 
against, the Spaniards. The gradual disruption of the established European 
system, and rising personal and national animosities doomed this project to 
failure; English energies were turned to organized attacks upon Spanish trade 
and to efforts to find more legitimate areas for national expansion. In the 
plans for Drake’s circumnavigation these two aspects were combined, for 
Dr. Williamson accepts Professor Taylor’s argument that the acquisition of 
lands in Terra Australis was one of its objects. This project was abandoned 
after the passage of the Straits of Magellan, possibly because Drake’s experi- 
ences off Cape Horn led him to reject the theoretical case for the existence of a 
southern continent. Elsewhere the author brings out clearly this relationship 
between the Elizabethan voyages and contemporary geographical theory, par- 
ticularly in the search for the North West Passage. The impulse to seek an outlet 
for surplus population and an alternative source of merchandize previously 
obtained from Spain, resulting in attempts to colonize eastern North America, 
also receive due recognition. 

In the culmination of the epoch, the direct clash between the naval power 
of England and Spain, Hawkins is again portrayed as the dominating per- 
sonality for his work in transforming the English fleet into an adequate fighting 
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unit. The title of the book, indeed, might well have been “The age of Hawkins,’ 
though the author in no way minimizes the individual genius of Drake. 
Ga. <. 


CREATION OF RIGHTS OF SOVEREIGNTY THROUGH SYMBOLIC 
acts, 1400-1800. By ARTHUR S. KELLER, OLIVER J. LisSITZYN, and FREDERICK 

J. Mann. New York: Columbia University Press (London Agents: Oxford 

University Press), 1938. 9 X §'2 inches; viii +182 pages. 12s 6d 
The purpose of this volume is to examine, from the view-point of international 
law, what was the practice of governments and their agents in acquiring title 
to terra nullius between the fifteenth and the eighteenth centuries. Apart from 
twenty pages of introductory matter, dealing largely with ‘““The usage of the 
European powers with respect to native governments,” and a brief concluding 
chapter, the bulk of the book is devoted to the practice of the Portuguese, 
Spanish, English, French, Dutch, Scandinavian, and Russian explorers. It 
thus becomes in some measure a history of discovery from a particular angle. 
This bias perhaps leads the authors, at times, to conclusions which might not 
be accepted by other students of the problems involved. Thus in asserting 
that the patent of Henry VII to John Cabot stressed the fact that the explorer 
“‘was instructed to proceed to lands which were both unknown and unclaimed,” 
they seem to have failed to appreciate the significant omission in a legal document 
of all reference to southern seas. Again they dismiss, inferentially, the possibility 
of the discovery of Hudson Bay by Sebastian Cabot, although such a claim was 
apparently put forward in England as late as 1699. Although there may be little 
value in evidence of so late a date, and which refers to a voyage of 1497, it is at 
least deserving of some serious consideration in view of the arguments put 
forward by Dr. J. A. Williamson that the voyage of 1509 succeeded in dis- 
covering both Hudson Strait and a part of Hudson Bay. 

There is much in this small volume which deserves careful consideration. 
The lengthy and carefully prepared bibliography indicates the wide scope 
of the authors’ research, and their book is a welcome addition to the literature 
of the subject. j. N. L. B. 


TAUSEND JAHRE DEUTSCHER WALFANG. By ALBRECHT JANSSEN. 
Leipzig: F. A. Brockhaus, 1937. 7'!2§ inches; 260 pages; illustrations and 
maps. M.3.75 (unbound M.3) 

The author’s purpose is clear. The title, as impressive as it is euphonious, may 

be taken as a measure of the spirit in which the book is written. The Norwegian 

Other of Drontheim, who came to King Alfred of England in about the year 

A.D. 900 with tales of wonder from the north, is considered sufficiently Nordic 

to start the millennium of German whale-fishing. The historical data concerning 

the earlier part of the thousand years are evidently scant, for the author com- 
pletes what he has to tell of the first five hundred of them by the end of the page 
on which his account starts. As befits the evidence, the account of the ships from 

Hamburg and Bremen that took part in the seventeenth-century Spitsbergen 

fishery is much more detailed. Some interesting lists are provided of certain 

of the victuals and stores taken by these early whalers. The later chapters deal 
with the modern Antarctic fishery, into which Germany has entered in recent 
years, and the importance of whaling in the history of some of the northern 

German towns. In style and presentation this book falls well within the category 

termed “‘popular.”” There is a glossary, and a short bibliography in which 

Martin Conway’s ‘No man’s land’ has the honour of being the only non- 

German title. The illustrations are excellent, in particular the reproductions 
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of prints of early whale ships. The frontispiece is a fine photograph of the 
Jan Wellem, ‘‘das erste deutsche Walfangmutterschiff,” built in 1936. 
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THE VOYAGE OF THE CHALLENGER: a personal narrative of the 
historic circumnavigation . . . in the years 1872-1876. By HERBERT 


SwIrRE, R.N. [London:] The Golden Cockerel Press, 1938. Two volumes. 

12' X 7'2 inches; vol. I 192 pages; vol. II 168 pages; illustrations (from paint- 

ings and drawings in the author’s journals) and route-map. £8 8s 
The importance of the Challenger expedition in the history of oceanography 
requires no emphasis to-day, though perhaps few beyond the specialists are 
acquainted with the details of her voyage. Important though the work was 
however the details are monotonous, and the routine of the voyage was not 
disturbed by adventures or sensational happenings. The official narrative 
of the cruise, published in two heavy quarto volumes, and thickly strewn with 
technical details and discussions, makes no appeal to the general reader. The 
briefer and livelier volume by H. N. Moseley, the naturalist, also interests 
mainly the scientist. The two volumes of Navigating Sub-Lieutenant Swire’s 
journal, which has so long lain unpublished, give, rather late in the day, a 
general narrative with a wider appeal. 

The journal is a day-to-day account of the voyage by an observant and 
intelligent youngster, without a specialized training, who was keenly interested 
inthe social life of the peoples with whom he came into contact, and in individual 
characters. He had also some talent as an artist, and supplemented his descrip- 
tions with sketches and water-colour drawings. Though not entirely free from 
the prejudices of his time and station, he made an honest attempt to understand 
the point of view of alien communities. His descriptions of conditions and 
classes in the West Indies, the Philippines, and the Australian colonies are fresh 
and vivid. His style is straightforward, though somewhat marred at first by a 
schoolboyish facetiousness, which he discards later when something of real 
interest engages his inquiring mind. Bored with the life at sea, for the constant 
soundings and dredgings were little more to him than a matter of routine, he 
spent much of his spare time with the ship’s library, fitting himself to profit by 
his experiences. He cannot refrain from jokes about the scientific staff, though 
he was by no means a supporter of the traditional view of naval life. Swire’s 
journal was in the hands of the compilers of the official narrative, in which a 
few of his sketches were published. He is particularly mentioned therein for 
his work in sounding the coral reefs off Tahiti, and his work was evidently 
appreciated, for his name was given to the greatest depth sounded, 4475 
fathoms, south of Guam Island. Late in life, when preparing his journal for 
possible publication, he removed every comment which could possibly be 
offensive to the memory of his colleagues. 

The text has been printed as he left it, with no editing or the addition of 
footnotes. Produced in the well-known style of the Golden Cockerel Press, 
and with the same attention given to the reproduction of the plates, which 
have been hand-coloured, the volumes are easy to handle and pleasant to read, 
though something might have been done to make the map a little more 
attractive. cS. &. 
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THE NEW MAP OF SWITZERLAND 


The first few sheets are now available of the new National Map of Switzerland, 
which will eventually replace the Siegfried Atlas for the whole country. The 
survey of which this is the publication was described in ‘““The new photographic 
survey of Switzerland” (Geogr. ¥. 79 (1932) 383). The Siegfried maps are so 
well known as some of the most successful ever published that it is not out of 
place to recall their origin in the mountaineer’s need of a map on a larger scale 
than 1 : 100,000. In 1868, after the publication of the Dufour map, Siegfried, 
who was Dufour’s successor, decided to issue the entire series of field sheets of 
the earlier map in the original scale of 1 : 50,000, the Swiss Alpine Club having 
already led the way by publishing certain areas. At the same time a revision of 
the sheets was begun; later, in 1890, a new instrumental triangulation was 
carried out. In consequence the sheets at present represent the working of new 
material into an old fabric, with the effect that they vary greatly from one to 
another, some sheets containing surveys of widely differing degrees of accuracy 
based on independent and mutually contradictory trigonometrical frameworks. 
Soon after the War therefore it was decided to survey the whole country 
afresh. 

The method of survey from photographs, called photogrammetry, had always 
interested the Swiss, who from 1896 onwards had used its simpler applications. 
It was included in surveyors’ courses at Ziirich in 1903, and by 1918 an Orel- 
Zeiss Stereo-autograph was in use in Switzerland. When, a little later, the 
Swiss engineer Wild returned from Germany to start his own factory, photo- 
theodolites and plotting machines especially suitable for the work to be done 
were soon at the disposal of the authorities. Terrestrial stereo-photogrammetry 
has been used throughout the Alps for the topography of the new map, except 
in certain small areas which were filled in from oblique air-photographs. 

Much of the new survey has been ready for publication for several years, 
during which experiments have been made to fix the most satisfactory style of 
publication. One of the new sheets, Normalblatt 529, Jungfrau E, may be taken 
as typical of the result of all these labours: it may with advantage be compared 
with the Siegfried sheets 489 and 493 of the old series. The new sheets are 
35 centimetres by 48 centimetres and contain exactly two Siegfried sheets, the 
original sheet-lines defined by the kilometre grid being retained. The underly- 
ing triangulation has been reduced to the new height of the Pierre du Niton, for 
which precise levelling has given a value 3:2 metres lower than the previously 
accepted value. Primary points are therefore reduced in height by this amount, 
and other heights show a tendency to be lowered even farther. Thus the Jung- 
frau changes from 4166 metres to 4158-2 metres; the Finsteraarhorn only from 
4275 metres to 4273°8 metres: but the Finsteraar Rothorn from 3549 metres 
to 3530 metres. The Aletschhorn is an exception and is given a height of 
4195 metres on the new map as compared with 4182 metres on the old. 

The Siegfried sheet of this area was plane-tabled by Imfeld in 1883. His 
many fine maps of the high Alps show him to have been a reviser of particular 
excellence, whose beautiful and accurate rock-drawing has in many instances 
hardly been bettered in spite of the advances in mountaineering and the develop- 
ment of photogrammetry. But on the glaciers and in the flatter, less well-defined 
Alps, such as the Belalp, more marked differences appear. Only photogrammetry 
can provide accurate contours on ice, firn, and snow; it is often next to impossible 
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for the most experienced traveller to appreciate the form of a snow-field. For 
glaciologists in particular and scientists in general a true description of ice-fields 
is very important. If the two drawings of the Ewigschneefeld are compared, 
the type of difference which occurs between the two methods of survey will be 
seen well demonstrated. 

Rock-drawing with oblique lighting was the most characteristic feature of the 
Swiss maps, and this has been retained. But two modifications have been added 
which greatly enhance the beauty and intelligibility of the maps: there is a 
carefully applied shading to the ice and snow features (all in blue), and forests 
are picked up in a pale green. The lettering is in a satisfactory copper-plate 
style; the map appears to be printed indirectly from a copper original, and the 
resulting registration is as perfect as we have ever seen. 

If these maps are examined with a high-power lens, no flaws are revealed. 
Rather it might be said in criticism of the maps that without the use of magnifica- 
tion their full content remains concealed. The standard set by the Swiss Landes- 
topographie, first in the Dufour map, then in the Siegfried Atlas, has been very 
high, and these maps display an excellence transcending their qualities merely 
as units of a useful publication. M. A. S. 


LISTS OF GERMAN AND PORTUGUESE NAMES 

A useful publication entitled ‘Kleines deutsch-portugiesisches, portugiesisch- 
deutsches Verzeichnis geographischer Eigennamen,’ by Alfred Julius Schmidt 
(Rio de Janeiro, 1938), has recently come to hand. It gives the German and 
Portuguese forms of about 1200 important geographical names, arranged in two 
lists so numbered that cross-reference between them is complete. Considered 
only as an example of how names may be listed it displays several commendable 
features, foremost of which is that of precision of style. The names are arranged 
in the alphabetical order of the determinative words, which are printed in heavy- 
faced type and form the column, the rest of each name being given in full but 
in lighter type of the same size. As both languages are inflected to a degree which 
makes it difficult for foreigners to be sure of the correct forms of German and 
Portuguese names in full, the utility of these lists is obvious. They show at a 
glance that a provincia de Mocambique, o Estado do Ceara, die Sahara, das 
Riesengebirge, etc., are the correct, though not necessarily the official, styles 
in the definite form. The indefinite form, somewhat more easily accessible to 
foreigners, being that used on the maps of most though not all nations, is not 
given. Mittellindisches Meer (indef.) is familiar ; das mittellandische Meer (def.) 
is not. Schmidt has included a few alternative, regional, and historical names, 
printed in italics, and a short table of names which are the same in Portuguese 
as in German. The last is a step towards the listing of international names, and 
is important in view of a recent decision of the International Geographical Union 
recognizing the priority of such names (Petermanns M.84 (1938) 277). On account 
of a recent German decree reviving the use of German names (M. Reichsamt 
fiir Landesaufnahme 14 (1938) 123-9), the appearance of this little book is timely. 
It is obtainable from the author (Caixa Postal 703, Rio de Janeiro). M. A. 


THE HIMALAYAN JOURNAL 

The tenth volume of the Himalayan JFournal contains a number of important 
articles on recent exploration and mountaineering expeditions. In the first 
paper Mr. F. Ludlow gives an account of his journey with Captain G. Sherriff 
and Dr. Lumsden through eastern Bhutan to the sources of the Subansiri and 
Siyom rivers in 1936. From Diwangiri they journeyed up the Nyam Jang Chu 
to Trimo and across the Pé La to the Tibetan plateau at Tsona, the route first 
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explored by Bailey and Morshead in 1913. Thence striking eastwards they 
reached the headwaters of the Subansiri over the Nyala La (16,690 feet) and 
descended to Chayul Dzong, where they joined Kingdon Ward’s route of 1935. 
The Chayul lower down runs in imposing gorges through a new zone of heavier 
rainfall and denser vegetation, with western Chinese forms of bird life. Near Lung 
they encountered a party of Lobas, dressed in skins and fibre caps, on their 
yearly trading journey to Tibet. A base was established at Sanga Chéling on the 
Char Chu, a headstream of the Subansiri, and the party separated to work in 
the neighbouring valleys. Mr. Ludlow visited the Tsari valley, a sanctuary for 
animals and plants, and struck north to the Tsangpo at Kyimdong Dzong, and 
thence eastwards to Molo. Here he left Kingdon Ward’s route to cross the 
main Himalayan range into Pachakshiri, a region previously unvisited by 
Europeans. The northern slopes of the Lo La proved to be exceptionally rich 
in plants, and new species of primulas and rhododendrons were collected. 
After marching south for some distance from the Lo La by difficult tracks, he 
turned eastwards to the neighbourhood of Lhalung, the farthest point of the 
itinerary. The return journey was made by an unexplored route to Kyimdong 
Dzong, and the previously unvisited valley of the Laphu Chu, a tributary of the 
Tsangpo, to Sanga Chéling. Fourteen new species of primulas, fifteen rhodo- 
dendrons, and two Meconopsis were secured. Four of the many illustrations by 
Captain Sherriff are excellently reproduced in colour. 

Mr. M. A. Spender describes the Shaksgam expedition of 1937, and Mr. 
J. B. Auden outlines the geological results. He draws attention to a decrease in 
the thickness of the ice at the snouts of the Biafo, Sarpo Laggo, and Crevasse 
glaciers, amounting to 150, 200, and 400 feet, which has probably taken place 
within the last hundred years. He also records that the snout of the Biafo 
retreated 510 feet in the years 1933-37. Other articles include the ascent of 
Chomolhari by Mr. F. S. Chapman, an expedition to the Zemu glacier in the 
autumn of 1937, when the 23,000-foot Nepal peak of the Kangchenjunga group 
was climbed by Messrs. J. Hunt and C. R. Cooke, and a full account of the 
disaster to the German party on Nanga Parbat. 


NORTH-WEST MONGOLIA 


In the years 1906 to 1909 J. G. Grané made three journeys in the Uriankhai 
and Kobdo regions of north-west Mongolia. The principal object was archaeo- 
logical, to record and photograph ancient Turki monuments, and the results 
have since appeared in various periodicals. For various reasons however his 
geographical and cultural observations have only recently been published 
(Publications, Inst. of Geogr., Turku, No. 16, 1938). The basis of this work is 
formed by twelve sheets of his route surveys, printed in colour on the scale of 
I : 400,000. These have been compiled by A. K. Merisuo from compass and 
time traverses, adjusted to existing astronomically determined positions, with 
heights by aneroid barometer and form lines by estimation. A considerable 
amount of geological, geomorphological, and cultural data has also been incor- 
porated. On the three journeys he was able to record thus about 4500 kilometres 
of caravan routes, traversing portions of five main geographical regions: Urian- 
khai, the Mongolian lake region, the Mongolian Altai, Dzungaria, and Changai. 
The traveller attaches perhaps more importance to these traverses as a record 
of the geographical and human geography than as cartographical documents. 
Each sheet is accompanied by a profile of the route, which, by a somewhat 
complicated system of references, indicates the geomorphological and hydro- 
logical features, the vegetation, and the land use. These will no doubt come to 
have an historical value. 
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DEPOSITS FROM GREAT SALT LAKE, UTAH 

The Journal of Geology for May and June 1938 contains an article by Mr 
Thomas C. Adams on “Recent deposition of salt from Great Salt Lake.” The 
temperature of the surface water of the lake varies from 85° F. early in August 
to 25° F. early in February, but owing to the shallowness of the lake, with a 
maximum depth of only 30 feet, permitting it to be stirred to the bottom by every 
passing storm, the vertical temperature gradient is slight. The salts present 
in the water are very soluble at all temperatures, with the exception of sodium 
sulphate, whose solubility decreases markedly in cold water. As a result of this 
there is a deposition of sodium sulphate on the floor of the lake every winter 
which has been taking place as long as observations have been made. Since 
1924 however, when the water stood at its highest level for sixty years, the lake 
has steadily shrunk in consequence of diminished rainfall, till in 1936 the level 
was the lowest known within historic times. The effect of this has been to increase 
the normal winter precipitation of sodium sulphate and also to cause a deposition 
of sodium chloride during the summers of 1934, 1935, 1936, and 1937 which 
has not been observed before. Immense masses of sodium chloride (halite or 
common salt) cover the bed of the lake through the autumn months and then 
gradually return into solution as winter advances and the sulphate precipitation 
commences. In turn the precipitated sulphate, which accumulates in great 
quantity during the coldest months, redissolves when the lake warms up in early 
spring. Thus the two salts alternate in covering the lake bed, leaving it bare 
only during three or four months in spring and early summer. 

It is added that a large tabular deposit of almost pure sulphate of soda lies 
buried in the beach sands along the south-east shore of the lake, which bears 
the brunt of the winter storms, and may be related in its formation to past 
winter precipitation of this salt similar to that now being observed. The deposits 
of the two salts are being commercially exploited, and their extent is illustrated 
in the paper by striking photographs. 

POST-GLACIAL MOVEMENT OF THE CLIMATIC ZONES 


In the November 1938 Petermanns Mitteilungen Professor Wundt claims that 
observations confirm a theoretically postulated northerly movement of the 
climatic zones during the last ten thousand years. It is generally recognized 
that the heat equator lies north of the geographical equator, partly on account 
of the distribution of the land masses. Recently two further factors have been 
shown to be relevant: the cooling caused by the polar ice sheets and the time of 
perihelion. These latter factors vary much more rapidly than the first one; at 
an epoch ten thousand years ago the European ice probably still extended over 
half Scandinavia and perihelion was at the summer solstice. The incidence of 
perihelion causes the radiation arriving on the earth from the sun to be dis- 
tributed variably and generally unequally north and south of the equator; 
perihelion in June would signify the southernmost position of the caloric equator. 

Since goo0o B.c. therefore the variable factors have tended to shift the climatic 
zones towards the northern hemisphere. According to Professor Wundt the 
overwhelming of the Maya culture by the jungle and the freshening of Lake 
Chad are evidences of the northerly movement of the rain belt; the desiccation 
of Asia and Palestine of the corresponding shift of the desert zone. Perihelion 
is now in January and the northern glaciation probably at a minimum, which 
suggests the contemporary arrest of this movement. M. A. S. 


P.C.G.N. PUBLICATIONS 
The Committee issued its ‘First list of Albanian names’ in August 1938. 
It contains over two hundred entries, a short list of Albanian terms, and a note 
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on the language. It differs from previous P.C.G.N. lists by giving priority to 
the language instead of the country, but the Albanian names of places outside 
Albania do not appear in heavy-faced type. Both definite and indefinite forms 
of the names are given, listed under the latter in the official orthography. In 
November last the Committee also issued a supplement to the R.G.S. Technical 
Series: No. 2, “Corrections and official changes, 1938, to ‘Alphabets of Foreign 
Languages’ (second edition, 1933).”’ The languages affected are Albanian, 
Bulgarian, Maltese, Romonsch, Russian, and Ukrainian. The new P.C.G.N. 
decisions on the transliteration of Russian (Geogr. ¥. 82 (1938) 446-9), which 
affect several details of the R.G.S.II table of spelling and pronunciation, are 
included. The articles on Albanian and Maltese were rewritten, but the text 
prepared by the late Lord Edward Gleichen and the late John H. Reynolds 
has been preserved as far as possible. Both publications are obtainable from the 
Society, price sixpence each. M. A. 


MEETINGS: SESSION 1938-39 


Third Evening Meeting, 28 November 1938. Admiral Sir William Goodenough, 
Vice-President, in the Chair 

Elections: M. B. Adams, R.£.; Mrs. Cicily Andrews; Miss Evelyn Barlow; 
Stanley Elvet Buckley; Verner Duncan Carse; Professor Earl C. Case; Lady 
Waechter de Grunston; William Muskett Delf; Kenneth George Farries, B.SCc.; 
Doctor Henry H. Hart; Miss Ivy Gwendolen Jones, B.a.; F. Loewy; Peter 
Northcote Lunn; Jean Majorelle; Air Vice-Marshal Hazelton Hobson Nicholl, 
C.B., C.B.E.; Hans Benedict Olsen; Rev. Raymond Charles Pengilley; Frank 
Walton Roe, B.sc., F.G.s.; Arthur Saville, F.R.s.aA.; H. C. Slingsby; Frank 
William Staff; S. W. B. Watson, B.sc. 

Paper: An exploration in the Hadhramaut and journey to the coast. By Miss 
Freya Stark 


Second Afternoon Meeting, 5 December 1938. Professor Kenneth Mason, 
Vice-President, in the Chair 

Paper: Famine and water supply in western Rajputana. By Mr. F. F. 
Fergusson 


Fourth Evening Meeting, 12 December 1938. Professor Kenneth Mason, 
Vice-President, in the Chair 

Elections: Miss Frances Edith Bacon; Lady Currie; Harald Irving Drever, 
B.SC., PH.D.; George Anderton Ellison; The Reverend Thomas John Laurence 
Evans; Miss Alice Maud Fowler; Mervyn H. B. Goldman; Charles Henry 
Gormley; Christopher Gurney; Miss Hendersen; Miss Jannette Hollingdale; 
Emrys Jones Howell, M.sc.; The Reverend Maurice Konviser, 8.A.; Mrs. Rose 
Hypatia May Lines; Admiral Sir Charles J. C. Little, k.c.B.; The Reverend 
John Hugh Mindham; C. G. T. Morison; C. W. North; Mrs. J. P. Pearson; 
F. Russell Perkins; Roger Francis Perry; A. Desmond Rawlinson; Captain the 
Hon. Harold Augustus Tyler Smith; R. R. Stokes, M.p.; Richard G. Thorne- 
will; Lieut.-Commander Clarence Strong Williams, U.s.N.R. 
Paper: A journey to the Yemen. By Dr. Hugh Scott 
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